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Abstract 
This thesis examines the predictive ability of corporate financial disclosures. Factor Analysis 
and Discriminant Analysis are used to differentiate between good companies and poor 
companies in Australian manufacturing industry. Good and poor companies are identified 
based on their 2009 financial data and the prediction models are constructed based on their 
2008 data. 64 companies are selected finally, with 29 good companies and 35 poor 
compames. 
Financial ratios, company size, corporate governance and conservatism are employed in this 
study to examine whether they can predict corporate perforn1ance. Because only 3 7 
companies disclosed research and development (R&D) expenses, which are used to measure 
conservatism among 64 companies, two models are derived in this study, one without the 
conservatism variable and one with the conservatism variable. All four categories of variables 
are found to have predictive value. The model without the conservatism variable has quick 
assets ratio, company size and 'percentage of shareholdings held by executive directors' 
representing corporate governance as its independent variables and the other model has 
conservatism, total debt/total assets, company size, and 'percentage of shareholdings held by 
non-executive directors' representing corporate governance as its independent variables. The 
classification accuracy of the two models is 72.6% and 80.6% respectively. Due to the small 
sample size, the predictive ability of the two models is also evaluated with 2009 financial 
data. The accuracy of the model without the conservatism variable based on 2009 financial 
data is 64.1% and that of the model with the conservatism variable is 62.2%. 
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Chapter 1 
Introduction 
1.1 Motivation for the study 
Business failure is an important issue since it has significant consequences for a range of 
interested parties. It may result in investors suffering loss of equity and dividends, creditors 
losing principal and interest and employees suffering loss of jobs (Chye & Chong, 1988). 
Thus in order to reduce or eliminate these negative influences from corporate failure, it is 
necessary to develop models which can predict failure. By providing early-warning signals, 
failure prediction models can reduce business failures costs (Chye & Chong, 1988). In 
addition, some researchers, such as Koh (1991) and Min (1991), pointed out that the 
prediction of business failure was also an issue of interest to auditors because they can use 
failure prediction models to aid them in making going concern assessments. 
A large number of previous studies indicated that financial ratios calculated from financial 
statements were useful in predicting business failure. Financial ratios play an important role 
in examining corporate performance:. However, there are not definitive specific financial 
ratios that are relevant in classifying failed and non-failed companies. Different models 
employed different financial ratios to predict busi11ess failure. Many researchers have tried to 
build business failure prediction models based on different industries and different countries. 
For the Australian context, as Smith (1993, p.13) pointed out, 
"the shortage of failed cases and their distribution across many industries has caused 
problems of much greater severity than those experienced in the UK and US. " 
Therefore, the notable business failure prediction studies for the Australian business context 
are few relative to UK and US business contexts. Furthennore, all existing prediction models 
based on the Australian context used historical accounting information and no model exists 
for current Australian economic condition. The economic condition has changed hugely in 
recent years. Thus, it is necessary to produce a failure prediction model by using more recent 
accounting information for Australian companies and then test its predictive ability based on 
current conditions. Manufacturing is a traditional industty for use in failure prediction studies. 
Unfortunately, over the period 1995 to 2009, the paucity of failed manufacturing companies 
has severely hindered model construction. Moreover, the use of historical data will cause a 
problem with implications for its practical usefulness. An alternative is to employ corporate 
performance as the dependent variable instead of business failure. Poor companies and 
healthy companies can be identified based on their 2009 performance, and then a prediction 
model can be constructed based on their data for 2008. 
1.2 Significance of the study 
The present study is different from previous prediction studies in three significant ways. The 
first is that the dependent variable of the prediction model is corporate performance while 
most previous prediction studies employed business failure as the dependent variable. The 
number of failed Australian manufacturing companies in recent periods has been too limited, 
thus corporate performance is employed alternatively as the dependent variable. 
Secondly, this study provides a corporate perforn1ance prediction model for Australian 
manufacturing companies in current economic conditions. As Mensah (1984) indicated, the 
prediction models are required to redevelop periodically to take into account changes in the 
economic environment. Previous prediction studies based on the Australian context are 
limited due to the shortage of failed cases, and all of these (such as Castagna & Matolcsy, 
1981; Izan, 1984; Lincoln, 1984) adopted historic data in building the prediction models. This 
study will build a prediction model better suited for the current Australian economic 
environment. 
Finally, besides financial ratios and company stze variables, quantitative measures of 
corporate governance and conservatism are also employed as independent variables to tty to 
improve the accuracy of the prediction model. Previous business failure prediction studies 
only adopted financial ratios and company size as independent variables to build prediction 
· models and no comparable prediction studies have tried to employ corporate governance and 
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conservatism as independent variables of prediction models. 
1.3 Structure of the study 
The rest of this paper is organised as follows. Chapter 2 describes the literature review 
relating to business failure prediction models using financial ratios. Chapter 3 provides a 
discussion about theoretical framework and four hypotheses of the study. Chapter 4 addresses 
the research method used to select independent variables and build the prediction model. It 
also discusses the sample population and describes how the data are collected. Chapter 5 
presents the results of the data analysis and the derived prediction models. Two prediction 
models are derived in this study; one without a conservatism variable and one with a 
conservatism variable. The sample size of this study is relatively small, especially for the 
model with the conservatism variable; therefore, the two models are employed to evaluate 
their predictive ability with 2009 financial data. Chapter 6 discusses the hypothesis testing. 
The test results of four hypotheses are given. Finally, in Chapter 7, conclusions are drawn 
about the study and the findings, implications and limitations of the study are discussed, as 
well as opportunities for future research. 
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Chapter 2 
Literature review 
2.1 Introduction 
Corporate failure is an impmiant issue because it will bring negative consequences to 
stakeholders. The loss to stakeholders can be reduced or eliminated if the failure can be 
predicted. As a result, it is necessary to develop models which can predict corporate failure. 
Financial ratios are proven to be useful for this predictive purpose. After Beaver (1966) and 
Altman ( 1968) pioneered the prediction models with financial ratios, a number of researchers 
have developed improved models. However, due to the shortage of failed Australian 
companies, the number of prediction models for the Australian context is few relative to UK 
and US contexts. 
This study is going to build and test a prediction model with quantitative variables for the 
current Australian business context. In order to build the model, previous studies relating to 
corporate failure prediction using financial ratios are reviewed. This chapter begins with an 
overview of the prior studies for corporate failure prediction studies. A discussion of choice 
of independent variables is provided then, followed by the review of choice in statistical 
method- multivariate discriminant analysis, logit analysis and probit analysis. Next, sample 
data are introduced and finally, this chapter introduces other quantitative aspects, corporate 
governance and conservatism, to improve the accuracy of prediction models. 
2.2 Prior studies for corporate failure prediction models 
2.2.2 Two original failure prediction studies 
Beaver (1966) repmied the first failure prediction study using a univariate approach to predict 
business failure on the basis of financial ratios. Beaver did not produce an actual model; 
instead, individual financial ratios of selected failed and non-failed companies were 
compared. He (cited in Scott, 1981, p.320) derived a cut-off point for each ratio and 
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companies with ratios above the cut-off point were classified as potential non-failures while 
those below the cut-off point were· categorised as potential failures. It was concluded that 
financial ratios were significantly useful in business failure prediction. However, different 
financial ratios had different abilities of prediction and the results of his work indicated that 
cash flow to total debt ratio most accurately predicted business failure. Using the cash flow to 
total debt ratio and an appropriate cut-off score, he enjoyed 87 percent accuracy in a hold-out 
sample one year before failure and 78 percent accuracy five years prior failure. Although 
Beaver's research perfonned fairly well, the univariate approach was criticised for not 
creating clear signals (Jones, 1987). Zavgren (1983) indicated that conflicting predictions 
could be given by different financial ratios. 
Later, in order to avoid the criticism of Beaver's (1966) model, Altman (1968) extended the 
analysis of Beaver's work and used a multivariate approach called multiple discriminant 
analysis (MDA) to predict business failure. The multivariate analysis combines the 
information for several financial ratios into a single weighted index, testing several financial 
ratios simultaneously (Dugan & Zavgren, 1988). The sample employed by Altman was 
thirty-three bankrupt and thirty-three non-bank:mpt manufacturing companies in the USA 
during the period 1946 to 1965. From the 22 original financial ratios considered by Beaver, 
Altman selected five ratios for his model. The final function of his model was: 
Z= 1.2XI + 1.4X2 + 3.3X3 + 0.6~ + l.OXs 
where 
Z= overall index, 
X1= working capital to total assets 
X2= retained earnings to total assets 
X3= earnings before interest and taxes to total assets 
X4= market value of equity to book value of total debt 
X5= sales to total assets 
5 
The cut-off score for his model was 1.8 and a company whose z-score was below 1.8 was 
considered as a candidate for bankruptcy. The lower the z-score the higher the possibility of 
failure. Altman's multivariate model achieved 95 percent accuracy rate in predicting business 
bankruptcy one year before failure (Altman, 1968). He popularised his multivariate model as 
the Z-score model. However, this model was criticised because of multicollinearity and was 
adjusted into a new, better performing ZETA analysis model by Altman, Haldeman and 
Narayanan in 1977. Log transfonnations were used by the authors to improve the normality 
of asset size variable and interest coverage variable. Seven variables which form the basis of 
their commercial Z-score model were selected in this study. 
X1= Earnings before interest and taxes/total assets measuring return on assets 
X2= Standard error of estimate in a ten-year trend in X1 measuring stability of earnings 
X3= Earnings before interest and taxes/total interest payments measuring debt service 
~=Retained earnings/total assets measuring cumulative profitability 
X5= Current ratio measuring liquidity 
X6= Common equity/total capital measuring capitalisation 
X7= Total assets measuring size 
The new model for failure classification was reportedly quite accurate for up to five years 
prior to failure, with accuracy of 70% and with classification accuracy of over 90% one year 
prior to failure (Altman, et al., 1977). This commercial model has been of limited practical 
usefulness in failure prediction since the variable weightings of the model remain confidential 
(Smith, 1993). 
Over the years, many studies have developed corporate failure prediction models based on 
Altman's model. The results of all business failure prediction studies indicated that the longer 
the time period preceding bankruptcy, the lower prediction accurate rate. However, this is not 
the main problem of failure prediction, because decision makers mostly want to predict 
companies' insolvency in the relatively near future (Lindsay & Campbell, 1996). 
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2.2.3 US/UK evidence 
The Altman (1968) model and his updated model in 1977 introduced above are based on the 
US context. The models achieved high accuracy rates in business failure prediction. 
The Taffler (1983) model is a well-known UK-based z-score model for predicting business 
failure. This model was originally developed to analyse manufacturing and constmction firms 
and a model for retail and service firms was subsequently developed in Taffler (1984). To 
build the model, 46 failed firms were matched with 46 healthy firms using data from the 
begi1111ing of 1969 to the end of 1976. These firms were matched by size and industry. 
Initially, over 80 ratios were selected from the accounts of these firms and finally five ratios 
were determined as independent variables of the model using linear discriminant analysis 
(Taffler, 1983). To improve normality, each of the ratios selected underwent logarithmic and 
reciprocal transformation. Moreover, prior probabilities and misclassification costs were 
considered by the author to derive an appropriate cut-off score between the two groups. The 
variables of the model were: 
1. Profit before tax/average current liabilities (PBT/AVCL). It was used to measure 
profitability and contributed 53% explanatory power to the model. 
2. Current assets/total liabilities (CA/TL) which measured working capital and accounted 
for 13% explanatory power to the model. 
3. Current liabilities/total assets (CLITA) measuring financial risk and contributing 18% 
discriminant power to the model. 
4. No-credit interval indicating the time of the company was able to continue its operations 
when it no longer generated revenues. This ratio could measure liquidity and contributed 
16% explanatory power of the model. 
Of the 92 firms employed in the study, only Rolls Royce was misclassified. However, this 
fitm was a questionable insolvent at the date of appointment of the receiver. The ratios used 
in Taffler's model represent an optimum statistical selection rather than using ratios proven to 
be useful in previous US studies (cited in Smith, 1993, p.10). 
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2.2.4 Australian evidence 
Due to the limited number of failed companies, business failure prediction studies for 
Australian context are few relative to studies for US and UK contexts. However, there are 
still some notable prediction studies based on Australian business context including Castagna 
and Matolcsy (1981), Izan (1984), Lincoln (1984), Pacey and Pham (1990), and Houghton 
and Smith (1991). Among these studies, Castagna and Matolcsy (1981) is the first published 
study using data from Australia and is the only model to have been published in full, 
including ten variables in the linear model. Therefore, the study is reviewed here in detail. 
Table 1 provides the Castagna and Matolcsy (1981) model's variables. 
Table 1-Castagna and Matolcsy Model 
The model is given by: 
Z= -1.4723- 0.0023XI + 0.4512X2- 0.7574X3 + 2.2905~ + 1.0999Xs- 0.0360X6 
+ 0.0972X7- 0.0572Xs + 0.0659X9- 0.4014Xw 
where 
X1= Return on shareholders funds(%) 
X2=EBIT/total assets(%) measuring profitability 
X3= Operating income/operating assets(%) 
~= Quick assets ratio l . 1" "d" J measurmg 1qm Ity X5= Current assets ratio 
X8= Working capital/total assets (%) 
X6= Gross cash flow/total debt (%) measuring debt coverage 
X7= Total debt/total assets(%) measuring leverage 
X9= Retained earnings/total assets (%) 
} measuring capitalisation Xw= Market capitalisation/total debt 
8 
The study found that the mean values of the profitability ratios, the liquidity ratios, the 
coverage ratio, and the capitalisation ratios were lower for the failed companies while the 
mean value of the leverage ratio was higher for them (Castagna & Matolcsy, 1981). The 
researchers also compared the prediction accuracy of linear versus quadratic classification 
rules, equal versus unequal priors, and temporal versus atemporal models (Castagna & 
Matolcsy, 1981). The classification accuracy of Castagna and Matolcsy's model was 93% 
overall, although the more important type 1 accuracy was only 90% while the type 2 accuracy 
was 95% (cited in Smith, 1993, p.14). 
However, due to the shortage of failed cases in Australian context, Castagna and Matolscy 
had to select the failed companies over 15 years and finally found only 21 failed Australian 
companies which met with the minimum data requirements. In Castagna and Matolscy's 
prediction model, they have chosen not to differentiate between industry groups and 
Houghton and Smith's (1991) prediction model is the first model to differentiate industry 
groups in Australia. In their study, seven models were developed for different industry groups 
and four variables which were dividends (ordinary)/operating profit, operating profit/current 
liabilities, total liabilities/total assets - intangibles and cuiTent assets/current liabilities were 
used to build the model (Houghton & Smith, 1991). All existing prediction models have been 
based on the Australian context used historical accounting information and no model exists 
for cuiTent Australian economic condition. 
2.3 Choice of independent variables 
Financial ratios are calculated from figures of corporate financial statements that are 
published in their annual reports. As a number of researchers (Micha, 1984; Laitinen, 1992) 
indicated, financial ratios are adopted as independent variables to construct the prediction 
model because they are hard, objective measures and based on publicly available information. 
The underlying characteristics for a corporation can be described by the financial ratios. For 
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example, cunent ratio, quick assets ratio, or cash ratio can be used to measure the liquidity of 
the corporation (Cheye & Chong, 1988). 
2.3.1 Selection of financial ratios 
Ideally, the financial ratios should be selected on some theoretical basis, coupled with 
demonstrable empirical evidence of their usefulness (Jones, 1987). Wilcox's gambler's ruin 
model provided the only published failure prediction model suppmied by a sound theoretical 
basis. Wilcox developed the model in 1971 and 1973. The model assumed a gambler had 
some money that would grow or lose to zero after a series of independent trials. The firm was 
viewed as the gambler by Wilcox and would fail when its wmih became zero (Jones, 1987). 
The model was based on variables that indicated the management process and it included 
factors resulting from the corporate size, age and industry type. The variables were weighted 
according to an assessment of the risks associated with each variable. The format of this 
approach made the results ve1y difficult to interpret (Liou & Smith, 2007). Liou and Smith 
(2007) compared the Wilcox's (1973) gambler's ruin model with the Taffler's (1983) 
empirically based Z-score model which was built for UK manufacturing industry but with a 
relatively weak theoretical underpi1111ing. The results of the study indicated that the gambler's 
ruin model generated poor prediction outcomes and the Taffler's model perfonned better in 
terms of predictive ability (Liou & Smith, 2007). Therefore, in most prediction models, 
variables are s~lected based on empirical research. The main problem of this selection, as 
expressed by Balcaen and Ooghe (2006), is that the choice of variables is sample specific and 
the empirical findings might not be able to be generalised, either across industly or country. 
However, the findings do appear to remain robust over time. 
2.4 Choice in statistical methods 
The MDA is a dominant technique in business failure prediction (Balcaen & Ooghe, 2006). 
The multivariate approach is used widely because it can reduce many dimensions to a single 
score (Jones, 1987). However, the suitability of MDA rests on two assumptions which are 
easily violated in practice . .This problem of MDA often leads to researchers using probit or 
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logit analysis as an alternative. Since 1980s, the use of MDA has decreased and more 
researchers began to use probit and logit methods. Besides the three popular techniques, 
Lindsay and Campbell (1996) attempted to use a fourth methodology: non-linear dynamics to 
generate a bankruptcy model. They developed a non-linear dynamics model by comparing a 
measure of chaos of a sample of bankrupt firms just prior to insolvency and at an earlier point. 
They had a hypothesis that the returns of firms nearing bankruptcy would exhibit 
significantly less chaos than at an earlier period and the chaos was measured by Lyapunov 
exponents (Lindsay & Campbell, 1996). However, the model's accuracy rate was not as good 
as that of models using MD A. 
2.5 Sample data 
Most previous business failure prediction models have used samples of matched failed and 
non-failed companies. Failed companies are usually selected first, and then non-failed 
companies which have matched company size, industry sector and financial year are selected 
(Lem10x, 1999). Industry sector is necessmy to be matched in building prediction models as 
the probability of failure is likely different in different industry sectors. Company size can be 
measured by companies' total asset or number of employees and the indus tty sector can be 
identified by Global Industty Classification Standard (GICS) in Australia. 
The advantage of the matching procedure is that ~he cost of data collection can be reduced 
because the number of failed companies in the population is quite small. The disadvantage of 
the procedure is that investigating the effects of industry sector, company size or year of 
failure on the probability of bankmptcy become impossible (Letmox, 1999). Letmox (1999) 
stated that large companies had fewer credit constraints in the market for external finance 
than small companies due to the effects of better reputation. Therefore, company size is an 
important determinant of corporate failure. 
2.6 Other influential variables 
. To date, researchers have only used quantitative accounting infom1ation in forms of financial 
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ratios to predict corporate performance and have not tried to improve their models' prediction 
accuracy by including some other quantitative aspects of the company reports such as those 
relating to corporate governance and conservatism. 
2.6.1 Corporate governance 
Some researchers have pointed out that there was a relationship between corporate 
governance and performance. For instance, Chang (2009) did research on the relationship 
between corporate governance and financial distress. The results of his research indicated that 
a board with smaller percentage of independent directors had a greater probability of 
financial distress. Furthermore, the results of Abdullah (2006) showed that management and 
non-executive directors' interests were negatively associated with financial distress. Thus the 
prediction accuracy of corporate failure prediction models might be improved by considering 
characteristics of corporate governance. 
2.6.2 Conservatism 
Conservatism may also be useful in improving the accuracy of corporate performance 
prediction models. According to Chung, Firth and Jeong-Bon (2003), accounting practices, 
mles and standards introduce conservatism into financial accounts. Professional accountancy 
bodies and standard setting agencies such as the Financial Accounting Standards Board 
(F ASB) have s~t standards tending to be conservative. For example, Statement of Financial 
Accounting Concepts No.2 (citied in Chung, at el, 2003, p.20) stated that 
"if two estimates of amounts to be received or paid in the future are about equally likely, 
conservatism dictates using the less optimistic estimate. " 
However, even standards relating to conservatism have been developed; some choices of 
methods or estimates are often allowed. Therefore, managers can choose accounting methods, 
and some would like to choose more conservative methods than others (Chung, et al, 2003). 
Garct' a Lara, Garct' a Osma and Neophytou (2009) conducted research into the relationship 
. between the degree of conservatism and companies' perforn1ance. It was expected that some 
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companies with poor performance would manipulate their accounting numbers to appear 
healthy in the years prior to bankruptcy. Such manipulation could make an effect on the 
predictive ability ofbusiness failure prediction models. The results of the study indicated that 
failed companies showed lesser conditionally conservative earnings than healthy companies 
(Garcl' a Lara, et al., 2009). 
2. 7 Conclusions 
The results of previous studies have shown that corporate failure prediction models are 
practical in predicting corporate failure and some of them enjoy high prediction accuracy. 
Two original prediction studies and the studies for US/UK evidence and Australian evidence 
are reviewed. There are three main techniques, i.e. multiple discriminant analysis (MDA), 
probit analysis and logit analysis, available for researchers to build prediction models and 
each has its advantages and limitations. Because of the lack of theoretical foundation, the 
financial ratios are selected based on previous empirical models which may, however, be 
sample specific. In tenns of sample selection, most researchers have adopted matched 
samples to build the prediction models, although the matching may make it impossible to 
investigate the effects of industry sector, company size or year of failure on the probability of 
bankruptcy. In Australia, the number of failed companies is relatively small, therefore, the 
notable business failure prediction studies for the Australian business context are few relative 
to UK and US" business contexts. This study is going to build a prediction model for the 
Australian business context by using more recent data. Besides financial ratios, the results of 
some research indicated that corporate governance and conservatism variables were also 
associated with corporate performance. Thus variables representing these two concepts will 
be employed as independent variables tying to improve the accuracy of the prediction model. 
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Chapter 3 
Theoretical framework and hypothesis development 
3.1 Introduction 
This chapter provides a discussion of theories and the four hypotheses of this study. First, the 
theory for the selection of financial ratios is discussed. The only published failure prediction 
model based on a theoretical basis is gambler's ruin model. Agency theory and positive 
accounting theory are then introduced. Next, four hypotheses are stated. 
3.2 Theory for the selection of financial ratios 
3.2.1 Gambler's ruin model 
The gambler's ruin model used by Wilcox (1971), discussed in Chapter 2, is the only 
published failure prediction model supported by a sound theoretical basis. However, the 
model has generated poor prediction outcomes. Thus, overall, most business failure 
prediction researchers did not apply a theoretical basis to empirical research and financial 
ratios were usually selected based on empirical results (Jones, 1987). 
Previous researchers usually selected financial ratios from some factors which could indicate 
the corporate financial situation. According to Smith (2005), the combination of profitability, 
gearing, liquidity and working capital factors can provide a good indication of financial risk 
and a measure of financial perfonnance. 
3.2.2 Justification of financial ratio based approach 
Although the accounting ratio based approach lacks a sound theoretical basis, it has three 
aspects in its favour. First, corporate failure is not a sudden event. It is seldom that companies 
with good financial situations failed due to a sudden change in the economic environment. 
Corporate failure is usually the culmination of some years of poor performance and thus can 
be largely captured by the companies' financial situation. Second, due to the double en tty 
system of accounting, chm1ges in accounting policies are ensured to have minimum effects on 
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the approach that combines vanous aspects of accounting infonnation simultaneously. 
Moreover, loan contracts are usually based on accounting numbers and models based on 
accounting ratios are likely to reflect this infonnation (Agarwal and Taffler, 2008). 
To avoid the criticism of the lack of theoretical grounding, some researchers tried to build 
market-based models which have a sound theoretical basis to predict corporate failure. 
Agarwal and Taffler (2008) compared the perfom1ance of Taffler's (1984) accounting ratio 
based model against market-based models over period from 1985 to 2001. The authors 
concluded that in practice accounting ratio based models were robust and generated 
significant economic benefits over the market-based model. 
3.3 Agency theory 
Research on corporate governance primarily relied on Agency theory (Abdullah, 2006). 
Agency theory focuses on the relationships between principals (such as shareholders) and 
agents (such as corporate managers) (Deegan, 2006). Agency theory argues that principals 
assume that agents are driven by self-interest and undertake self-serving activities that could 
be detrimental to the welfare of the principals (Jensen & Meckling, 1976). According to 
Jensen and Meckling (1976), the principals can limit the divergences by establishing 
incentives for the agents and by limiting the activities of the agents which will result in some 
monitoring costs. The costs inherent in the principal-agent relationship are agency costs 
(Deegan, 2006). This theory suggests that managerial interests can minimise the conflicts 
between principals and agents. When managers also become part-owners of the companies, 
their interests are the same as those of the principals. In addition, an effective board of 
directors can monitor companies well and set the risk management mechanism in order to 
make sure that companies do not face financial risks (Abdullah, 2006). 
3.4 Positive accounting theory 
Positive accounting themy is sought to explain and predict which fim1s will and which firms 
will not use a particular accounting method (Watts & Zimmennan, 1986). According to 
positive accounting theory, there is a possibility that managers who are rewarded based on their 
15 
accounting profits are inclined to manipulate the related accounting numbers to improve the 
apparent performance, and hence improve their related rewards (Deegan, 2006). Thus, 
accounting choice mechanisms such as conservatism are required to prevent managers fi·om 
adopting income-increasing accounting practices. Accounting conservatism constrains 
managers' opportunistic payments to themselves and mitigates agency problems relating to 
managerial decisions (Garc!'a Lara, Garc!'a Osma & Penalva, 2009). 
3.5 Research framework and hypotheses 
This research focuses on building a model by using quantitative accounting information from 
the companies' mmual reports to predict companies' performance. The majority of the classic 
business failure prediction models used only quantitative accounting infom1ation in the form 
of financial ratios and company size to predict business failure (Balcaen & Ooghe, 2006). 
Besides financial ratios, company size, corporate governance and conservatism are also 
employed as independent variables in the prediction model of this study. Figure 1 presents the 
research framework of this study. 
Figure 1 The Research Framework 
Financial ratios 
Company size 
Corporate 
governance 
Conservatism 
Performance 
prediction model 
3.5.1 Financial ratios in predicting corporate performance 
Companies' 
performance 
Financial ratios have been intensively employed by several interest groups for all kinds of 
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purpose. The positive use of financial ratios by previous researchers is for predictive purpose 
such as the failure of the companies '(Laitinen, 1991 ). Although financial ratios cam1ot capture 
all significant aspects of a company's economic circumstances, ratios achieved from financial 
statements are regarded as one of the most important information sources about a company's 
affairs (EI Hem1awy & Monis, 1983). A large number of studies have investigated the use of 
the financial ratios in predicting business failure and financial ratios are proven to be useful for 
the purpose of prediction. Financial ratios are employed in this study to investigate whether 
they can predict corporate perfonnance. Therefore, it is hypothesised: 
Hypothesis 1: Financial ratios calculated fiAom cmporate financial statements are useful in 
predicting corporate performance. 
3.5.2 Company size 
Large companies have fewer credit constraints in the market for extemal finance than small 
companies due to the effects of better reputation (Lennox, 1999). Therefore, company size is 
an impmiant determinant of companies' performance. In Ohlson's (1980) study, company 
size appears as an impmiant predictor in all three derived models in the study. Given that this 
study does not use failed and non-failed companies, company size is not needed to be 
matched which allows company size to feature as an explanatory variable. Previous studies 
suggested that the average company size of non-:failed companies was bigger than that of 
failed companies, thus it can be hypothesised: 
Hypothesis 2: Company size is positively associated with cmporate pe1jormance and can be 
employed to improve the accuracy of a corporate pe1jormance prediction model. 
3.5.3 Corporate governance 
Shareholders expect companies to adopt high-risk high-retum strategies in order to maximise 
the companies' value. However, managers may be against these strategies as the adoption 
could result in the companies facing risk of failure. Managers, seen as risk adverse, may take 
action to reduce the company's risk since their wealth is tied to the company's survival 
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(Abdullah, 2006). In the corporate governance process, a board of directors and leadership 
structure act as a company's internal monitoring mechanism (Walsh & Seward, 1990). There 
is an association between corporate governance structure and financial distress because 
financial distress is a late stage of a "protracted process of decline" rather than a discrete 
event (Abdullah, 2006, p.583). Previous researchers (Chang, 2009; Abdullah, 2006) have 
done some research on the relationship between corporate governance and financial distress. 
The results of their studies indicated that percentage of independent directors, management 
and non-executive directors' interests were negatively associated with the probability of 
business failure. As a result, it is hypothesised that: 
Hypothesis 3: Variables representing corporate governance are positively associated with 
corporate pe1jormance and can be used to improve the accuracy of a c01porate performance 
prediction model. 
3.5.4 Conservatism 
A general interpretation of 'conservatism' in accounting is defined by the IASB. IASB (1989), 
paragraph 37 (cited in Wang, Hogartaigh & Zijl, 2010, p.3) states that conservatism is 
"a degree of caution in the exercise of the judgments needed in making the estimates required 
under conditions of uncertainty, such that assets or incomes are not overstated and liabilities 
or expenses are not understated'. 
From an opportunistic behaviour perspective of positive accounting theory, management of 
failed companies will mask corporate performance problems by smoothing income and 
increasing net assets. If financial ratios which are used as independent variables in failure 
prediction models are computed from such manipulated financial infmn1ation, enoneous 
predictions models are likely to be produced. Hence, failure prediction model's accuracy may 
be affected due to the deliberate management manipulation of financial infmmation (Sharma 
& Stevenson, 1997). To avoid this manipulation, conservative accounting practices are 
required. Garc1 'a Lara, et al. (2009) conducted research into the association between the 
degree of conservatism and companies' performance. The results of the study indicated that 
failed companies showed lesser degrees of conservatism than healthy companies ( Garc1 'a 
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Lara, et al., 2009). Therefore, it is hypothesised: 
Hypothesis 4: Conservatism is positively associated with cmporate pe1jormance and can be 
used to improve the accuracy of the prediction model. 
3.6 Conclusions 
The gambler's ruin model, agency theory and positive accounting theory provide theoretical 
bases for the selection of financial ratio variables, a corporate governance variable and a 
conservatism variable respectively. However, the gambler's ruin model generated poor 
outcomes and thus financial ratios were selected based on empirical research in prior studies. 
Although accounting ratios based models lack sound theories, they are useful in practice. 
Financial ratios, company size, corporate governance and conservatism are hypothesised to 
be associated with corporate performance. As the research framework shows, they are 
potentially useful independent variables in the performance prediction model. 
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Chapter 4 
Research Method 
4.1 Introduction 
This chapter describes the method used in this study. First, it discusses the research design, 
followed by sample population and sample selection. Next, it provides a discussion about 
independent variables measurement. Third, data collection is described and statistical 
teclmique is discussed. 
4.2 Research design 
This study aims to select appropriate quantitative accounting information from company 
annual reports to predict companies' performance. Thus, it adopts an archival study with 
sample company annual reports being the primary source of data. 
4.3 Sample population and sample selection 
The sample of companies is drawn from the Australian manufacturing industry (ANZSIC 19). 
The manufacturing industry includes companies 
"mainly engaf;ed in the physical or chemical t1~ansjormation of materials, substances or 
components into new products (except agriculture and construction)" (Australian Bureau of 
Statistics, 1998). Manufacturing industry is chosen because it is a traditional industry studied 
i~ the prediction of corporate perfonnance. 
Most previous business failure prediction models have used samples of matched failed and 
non-failed companies. Instead of failed and non-failed companies, good and poor companies 
are selected in this study. The sample companies are gathered from Australian companies 
listed on the Australian Stock Exchange since their annual reports are easy to collect. 
Momingstar database is used to select sample companies, covering 2008 and 2009. The two 
group companies have matched industly and financial year. Company size is not matched in 
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the sample and potentially become an explanatory variable. 
Based on their 2009 data, eamings per share (EPS) performance is used as the basis to 
distinguish between good and poor performers. EPS is chosen because it is a "well known 
and widely used indicator of the performance of a business enterprise" (Lev, 1974, p.18). 
According to Staw, Mckechnie and Puffer (1983), companies that experienced an increase of 
more than 50 percent in their EPS are categorised as good performers and companies that 
suffered a decrease of more than 50 percent in their EPS are regarded as poor performers. 
Based on this criterion, 29 good manufacturing companies and 35 poor manufacturing 
companies are located in the Momingstar database. The identities of these 64 companies and 
their EPS are detailed in Appendix 1. 
4.4 Independent variables measurement 
4.4.1 Financial ratios 
A large number of financial ratios can be computed to describe the underlying characteristics 
or attributes of a firm (Chye & Chong, 1988). However, there is no need to include a large 
number of financial ratios for business failure prediction. A model with too many ratios may 
be over fitted, resulting in high accuracy rate for the sample data set, but less useful 
applications. Moreover, a model using lots of ratios is likely to have substantial 
multicollinearity (Jones, 1987). 
The ratios employed in this study are based on the ratios used in prior failure prediction 
studies (Altman, et al., 1977; Taffler, 1984; Castagna & Matolcsy, 1981). Because this study 
only examines one year's financial infommtion of companies, two financial ratios used in 
Altman, et al., (1977) cam10t be employed in this study. These two financial ratios are 
standard enor of estimate in a ten-year trend in EBIT/total assets and common equity/total 
capital. In the study, common equity is measured by a five-year average of the total market 
value instead of book value (Altman, et al., 1977). Table 2 provides a summary of financial 
ratios used in this study. 
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Table 2 Financial Ratios Used in This Study 
1. Earnings before interest and taxes (EBIT)/tota1 assets 
2. EBIT/tota1 interest payment 
3. Retained eamings/total assets 
4. Cunent ratio 1 
5. Profit before tax/average cunent liabilities 
6. Cunent assets/total liabilities 
7. Cunent liabilities/total assets 
8. No-credit intervae 
9. Retum on shareholders funds3 
10. Operating income/operating assets4 
11. Quick assets ratio5 
12. Total debt/total assets 
13. Working capital%otal assets 
14. Gross cash flow/total debt 
15. Market capitalisation7 /total debt 
Note Components of the ratios are defined as: 
1Cunent ratio= Current assets/cunent liabilities 
2No-credit interval= (current assets-inventory- cunent liabilities)/operating 
expenditures 
3Retum on shareholders funds= Net profit after tax & preference 
dividends/shareholders funds 
40perating assets= cunent assets 
5Quick assets ratio= (current assets-stocks )/cunent liabilities 
6Working capital= cunent assets- cunent liabilities 
7Market capitalisation= current share price x number of shares outstanding 
In order to reduce a large number of financial ratios into a small number of financial ratios, a 
series of studies (EI Hem1awy & Morris 1983; Meng et al., 1984; Laitinen, 1991) used factor 
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analysis. Thus, the multivariate statistical technique of factor analysis is adopted in this study 
to reduce the number of financial ratios. There are two advantages of factor analysis. First, it 
is useful in identifying underlying characteristics of the financial ratios that ca1mot be 
identified by examining the raw data alone or through a conelation matrix. Furthermore, the 
technique can minimise the loss of information since it condenses the information contained 
in the original ratios into smaller sets of factors. Smaller and more manageable sets of ratios 
can be selected from the results of factor analysis (Meng, Chye, Tan & Chong, 1984). There 
are several methods of factor extraction, with principal component factor analysis and 
principal axis factoring being the most frequently used. Following prior failure prediction 
studies, principal component factor analysis should be used in this study. There are three 
major orthogonal techniques, varimax, qua1iimax, and equamaxare. Varimax is the most 
commonly technique for all the rotations available (Tabachnick & Fidell, 2001) and Meng, 
Chye, Tan & Chong (1984) applied varimax rotation to assist in data interpretation. In this 
study, varimax rotation is also applied. Principal component factor analysis with a varimax 
rotation is performed on relevant ratios. Factor loadings which are the conelations between 
the factor and the original ratios provide an indication of which original ratios are correlated 
with each factor and the extent of the conelation (Meng, et al., 1984). 
4.4.2 Company size 
Company size cis also an impmiant determinant of business failure. Previous researchers 
either used total assets or number of employees to measure company size. Total assets which 
can be collected from the balance sheet is employed in this study to measure company size. 
4.4.3 Corporate governance 
The results of research conducted by Chang (2009) indicated that a board with smaller 
percentage of independent directors had a greater probability of financial distress. Thus the 
percentage of independent directors on a board is calculated. The results of Abdullah's (2006) 
research showed that management and non-executive directors' interests were negatively 
associated with financial distress. Management directors' interests are measured by 
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analysis. Thus, the multivariate statistical technique of factor analysis is adopted in this study 
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percentage of shareholdings held by executive directors and non-executive directors' interests 
are measured by percentage of shareholdings held by non-executive directors. 
4.4.4 Conservatism 
There are several measures of accounting conservatism and among these measures, Basu's (1997) 
asymmetric timeliness of earnings measure is the most conm1on measure. However, this measure 
requires data collected for multiple time periods and thus Ahmed, Morton and Schaefer's (2000) 
hidden reserves measure is employed as an altemative measure of conservatism. The authors 
used two financial ratios, research and development (R&D) expenses/sales and advertising 
expenditures/sales, as proxies for hidden reserves. These two financial ratios can be 
calculated from the financial statements. However, not all companies disclose R&D expenses 
and advertising expenditures in their financial statements. For some companies, it is therefore 
not possible to calculate the required items from information disclosed in annual reports. 
4.5 Data collection 
Annual reports of sample companies will be collected to get the quantitative accounting 
information of the companies. Morningstar is a database that can be used to search the annual 
reports of ASX listed and delisted companies. Financial ratios can be calculated from figures 
in the corporate financial statements. Financial data disclosed in the database also helps in 
calculating the .ratios. Total assets, information about corporate govemance and conservatism 
can be also found in companies' mmual repmis. 
4.6 Statistical techniques 
4.6.1 Multivariate Discriminant analysis 
Multivariate discriminant analysis (MDA) is used to build a prediction model, with corporate 
performance as the dependent variable and financial ratios, company size, corporate 
govemance, and conservatism as independent variables. 
MDA is the first multivariate technique for predicting business failure. It is a technique that 
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enters the set of chosen independent variables of a company. The technique then uses its 
respective coefficients to weight each chosen variable value and formed a 'z-score' for the 
company by summing those products. It can be written in a fashion as Z=B1X1+B2X2+ .... + 
BnXn where Bt, Bz .. , Bn are discriminant coefficients and X1, Xz ... Xn are independent 
variables. MDA distinguishes failed and non-failed companies on the basis of a specified 
'z-score' threshold value. Companies with a 'z-score' below the threshold value are classified 
as failed while companies with a 'z-score' above the threshold value are classified as 
non-failed (Dugan & Zavgren, 1988). In this study, companies whose 'z-score' are below the 
threshold value are classified as poor perfom1ers while companies whose 'z-score' are above 
the threshold value are classified as good perfonners. 
4.6.2 Assumptions of multivariate discriminant analysis 
MDA's suitability for predicting business failure rests on two assumptions. First, the 
explanatory variables are assumed multivariate nonnally distributed. The second assumption 
is that the covariance matrices of the two groups are equivalent. Smith (1993) stated that 
there was one assumption overlooked by certain researchers. This assumption is that MDA 
requires two distinct samples, i.e. clearly failed samples and clearly healthy samples, for 
classification procedures to function properly. Some researchers who advocate probit analysis 
and logit analysis criticise on the basis that the first two assumptions are easily violated. 
However, EI H~tmawy and Morris (1983) argued that MDA appeared to be robust even when 
the first two assumptions were not strictly adhered to. Thus this study follows EI Hennawy 
and Morris (1983), Taffler (1983) and Houghton and Smith (1991) in adopting the MDA 
methodology here. 
4.6.3 Two types of errors 
For those firms that are incorrectly predicted by the model, there are two types of errors: Type 
1 errors and Type 2 errors. Type 1 errors refer to those that are classified as non-failed by the 
model when they are actually failed firms. Type 2 errors refer to those that are classified as 
failed by the model when they are actually non-failed (Dugan & Zavgren, 1988). The costs of 
25 
Type 1 enors and Type 2 enors are different and the particular cost depends on the users of 
infmmation (Jones, 1987). 
4.6.4 Incorporating prior probabilities 
The discriminant analysis will establish a cut-off score at the mid-point between the two 
groups mean when equal probabilities of failed and non-failed are applied. However, this is 
only appropriate for samples with an equal number of failed and non-failed companies in 
each group (Jones, 1987). Since the sample in this study has different number of good and 
poor companies, prior probability is computed from group size by discriminant analysis. 
4.6.5 Advantages of MDA 
The results of logit and probit models were not different from the conventional multiple 
discriminant model approach in te1ms of prediction accuracy. In 2007, Agarwal and Taffler 
tested the true predictive ability of Z-score and concluded that this model had true failure 
prediction ability. Smith (1993) also suggested that linear discriminant analysis was the 
simplest for construction and interpretation and the outcomes of models based on linear 
discriminant analysis were not different to any comparable model. In addition, Altman, et al., 
(1977) compared linear and quadratic structures of MDA and found that the linear function 
performed better for small sample size. 
Lachenbruch's U method is the most efficient one to test the discriminant power of models. It 
can compute the hold-out accuracy rates of models (Koh, 1991). In the Lachenbruch 
procedure, a model is constructed using n-1 firms from the sample and its predictive power is 
judged on its accuracy in classifying of the rest finns, i.e. the hold-out sample. This process is 
repeated for each of the sample fim1s (Chye & Chong, 1988). The method can be used no 
matter what the distribution of the observation and is particularly useful for models with 
small sample size (Jones, 1987). Since this study uses a relatively small sample size, linear 
discriminant analysis is employed to build a prediction model and Lachenbruch's U method 
is adopted to test the discriminant power of the model. SPSS Program (Statistical Package for 
the Social Sciences) (Coakes, Steed and Ong, 2009) is used to exercise discriminant analysis. 
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4.6.6 Procedures in MDA 
There are several analytical procedures in MDA. First, after identifying the distinct groups 
which are good companies and poor companies and the relevant potentially discriminanting 
variables, the relevant population prior probabilities and misclassification costs need to be 
determined. Most prior research has derived matched samples of failed and non-failed 
companies and assumed equal probabilities of failure and non-failure. However, in real life 
the prior probabilities of membership are much lower for failure than non-failure (Jones, 
1987). To conect prior probabilities, the cut-off score is adjusted. For MDA, the adjustment 
moves the cut-off score away from the midpoint between group means and closer to the 
failure group (Jones, 1987). Secondly, the discriminant package- SPSS is run to detetmine 
the linear model. Thirdly, to test the statistical significance of the discriminant function, the 
F-statistics is used and classification matrix can be employed to examine the classification 
ability on sample data. Next, the contribution of individual variables to the model is 
examined. It can be measured in three ways. First, standardised discriminant coefficients can 
be used to rank financial ratios according to their importance. Moreover, the Mosteller and 
Wallace (1963) procedure which assesses the importance of each financial ratio in terms of 
the proportion of Mahalanobis's distance can also be employed to detetmine the relative 
contribution of each ratio to the overall discriminant power to the model. A third possible way 
is conditional deletion method, which removes e;:tch financial ratio in tum from the set of 
financial ratios and detetmit1es financial ratios' contributions according to the resultant 
reduction in overall discriminating power (EI Hennawy & Monis, 1983). The standardised 
discriminant coefficients approach has some advantages, but does not consider the potential 
inter-con-elations in the constituent model variable set and the conditional deletion method 
only provides a ranking among the variables. The Mosteller and Wallace approach overcomes 
the above problems (Liou & Smith, 2007). Final, Lachenbruch U test is conducted to test the 
misclassification probability of the model. 
4. 7 Conclusions 
Based on companies' BPS .perfmmance in 2009, 29 good manufacturing companies and 35 
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poor manufacturing companies are found. Infonnation about financial ratios, company size, 
corporate governance and conservatism can be extracted from corporate annual reports 
through the Morningstar database. Factor analysis is adopted to reduce a large number of 
financial ratios to a small number of factors. After collecting information for independent 
variables, MDA is used to build a corporate performance prediction model. 
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Chapter 5 
Results 
5.1 Introduction 
This chapter describes the results of the data analysis. First, it reports the descriptive statistics 
and correlation matrix of all potential independent variables, followed by the process of 
selecting independent variables for the model. It presents the classification ability of financial 
ratios, company size, corporate govemance and the conservatism variable respectively. Two 
corporate performance prediction models are derived after the analyses of the variables, one 
without employing a conservatism variable and one employing a conservatism variable. 
Because both the two prediction models are based on a relatively small sample size, their 
predictive ability with 2009 financial data is also evaluated in this chapter's last section. 
5.2 Descriptive statistics 
The means and standard derivations of all potential independent variables (fifteen financial 
ratios, company size, three variables representing corporate govemance and a conservatism 
variable) for the good perfmmers, poor perfom1ers and overall companies are shown in Table 
3. The results of previous studies (Castagna & Matolcsy, 1981; Altman, 1977) indicated that 
failed companies should have lower mean values iii the profitability ratios, the liquidity ratios, 
the coverage ratios and the capitalisation ratios, and have higher mean values in the leverage 
financial ratios relative to those of non-failed companies. However, Table 3 demonstrates that 
the mean values of the four profitability financial ratios (EBIT/total assets, retained 
eamings/total assets, profit before tax/average current liabilities and operating 
income/operating assets), a liquidity ratio (working capital/total assets), and a capitalisation 
ratio (market capitalisation/total debt) are higher for poor performers. The findings of these 
financial ratios are not entirely consistent with the priori expectations, thus they may not be 
entirely appropriate to employ as independent variables in the model. These outcomes may be 
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at least partly attributable to the timing of this study (2008/2009) and the impact of the Global 
Financial Crisis. 
Table 3 Descriptive Statistics 
Good perfom1ers Poor performers Overall 
Std. Std. Std. 
Variables Mean Deviation Mean Deviation Mean Deviation 
CL/TA .398 .450 .301 .128 .349 .322 
CR 3.388 3.652 1.971 1.248 2.618 2.737 
NCI .464 1.200 -.180 .679 .119 1.009 
QAR 2.934 3.713 1.205 .964 2.018 2.756 
TD/TA .172 .194 .218 .178 .198 .187 
CA/TL 2.127 2.303 1.211 .640 1.628 1.695 
RE/TA -3.384 10.940 -.162 .802 -1.677 7.619 
PBT/ACL -1.549 2.397 .167 .470 -2.013 11.972 
EBIT/TA -.416 .788 .057 .104 -.164 .590 
ROSF -.692 2.726 .054 .337 -.295 1.903 
OVOA -1.118 2.159 .126 .237 -.456 1.602 
EBIT/TIP 4.552 69.185 1.988 25.741 3.082 48.559 
WC/TA .166 .431 .341 .618 .259 .547 
GCF/TD -.699 5.313 -2.358 16.425 -1.747 13.282 
MC/TD 16.340 31.301 25.622 78.555 22.323 64.549 
POID .647 .199 .687 .141 .667 .172 
POS-ED .174 .253 .087 .134 .129 .202 
POS-NED .0851 .157 .054 .115 .069 .136 
RD/Sales 1.088 3.242 .014 .026 .594 2.417 
TA 7.395 .6387 8.025 .914 7.743 .857 
CL/TA = Current liabilities/total assets 
CR= Current ratio 
QAR= Quick assets ratio 
NCI= No-credit interval 
TD/TA = Total debt/total assets 
CA/TL= Current assets/total liabilities 
RE/TA =Retain earnings/total assets 
PBT/ACL= Profit before tax/average current liabilities 
EBIT/TA =Earnings before interest and taxes (EBIT)/total assets 
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ROSF= Return on shareholders funds 
OliO A= Operating income/operatirig assets 
EBIT/TIP=EBIT!total interest payment 
WC/TA = Working capital/total assets 
GCF/TD= Gross cash flow/total debt 
MC/TD= Market capitalisation/total debt 
POID= Percentage of independent variables 
POS-ED= Percentage of shareholdings held by executive directors 
POS-NED= Percentage of shareholdings held by non-executive directors 
TA = Total assets 
5.3 Correlation Matrix 
The correlation matrix (Table 4) between all potential independent variables and corporate 
performance was produced using SPSS. The results show that EBIT/total assets, EBIT/total 
interest payments, retained eamings/total assets, profit before tax/average current liabilities, 
no-credit interval, retum on shareholders funds, operating income/operating assets, total 
debt/total assets, gross cash flow/total debt, company size and the conservatism variable are 
significantly correlated with corporate performance. 
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5.4 Selection of independent .variables 
5.4.1 Test for normality of potential independent variables 
Distributions of all variables were examined for normality. Table 5 shows their skewness, 
kurtosis and Kolmogorov-Smimov statistic. Values for skewness and kurtosis are zero if the 
distribution of variables is exactly nonnal. However, most of the variables selected have high 
values for skewness and kurtosis which is consistent with previous studies. According to 
Kane (1996), financial ratios usually violate normality, particular for skewness and kurtosis. 
Moreover, the Kolmogorov-Smimov test shows that the significant level of all the variables 
is lower than 0.05, which means departure from normality. For example, ratio 5 (profit before 
tax/average current liabilities) is negatively skewed (skewness=-7.633), extremely peaked 
(kurtosis=59.848) and departs from normality significantly (p=O.OOO). 
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Table 5 Distribution and Normality Test for Financial Ratios 
Shape K-S test* 
Skewness Kurtosis Statistic Significance 
1. EBIT/total assets -4.057 18.243 0.277 0.000 
2. EBIT/total interest payment -6.720 48.573 0.400 0.000 
3. Retained eamings/total -6.733 8.179 0.385 0.000 
assets 
4. Cunent ratio 3.265 13.493 0.255 0.000 
5. Profit before tax/ -7.633 59.848 0.408 0.000 
average cunent liabilities 
6. Cunent assets/total 2.793 8.803 0.224 0.000 
liabilities 
7. Current liabilities/total 3.770 20.598 0.172 0.000 
assets 
8. No-credit interval 1.838 16.120 0.253 0.000 
9. Retum on shareholders 0.287 13.328 0.254 0.000 
funds 
10. Operating income/ -3.712 14.742 0..318 0.000 
operating assets 
11. Quick assets ratio 3.579 15.571 0.280 0.000 
12. Total debt/total assets 1.362 2.842 0.144 0.002 
13. Working capital/total assets 2.494 12.504 0.202 0.000 
14. Gross cash flow/total debt -7.102 54.591 0.257 0.000 
15. Market capitalisation/ 4.627 24.212 0.396 0.000 
total debt 
16. Total assets 4.229 17.323 0.430 0.000 
17. POID -0.615 0.829 0.129 0.011 
18. POS-ED 1.988 3.750 0.268 0.000 
19. POS-NED 3.505 14.010 0.307 0.000 
20. R&D/sales 5.445 31.060 0.436 0.000 
Note: (*) K-S = Kolmogorov-Smimov test 
5.4.2 Factor Analysis 
Despite the non-normality, factor analysis is used as a tool for reducing the large number of 
variables because this analysis is robust to the assumption of normality (Tabachnick & Fidell, 
2001 ). The goal of factor analysis is to group the twenty variables into a few factors. Thus, it 
is necessary to make sure that the data matrix has sufficient correlations to justify the use of 
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factor analysis (Hii, 2000). The correlation matrix (Table 4) indicates that a considerable 
number of correlations are in excess of 0.5 in absolute value between all variables; therefore 
the set of variables is suitable for factor analysis (Coakes, et al., 2009). 
The variables are analysed by the factor analysis. An initial factor analysis suggests that there 
are five factors with eigenvalues greater than one and cumulative percent of variance is 
78.278% (Table 6). 
Table 6 Results for the Extraction of 5 Component Factors 
Component Initial Eigenvalues 
Total % of variance Cumulative % 
1 5.494 27.470 27.470 
2 4.992 24.961 52.430 
3 2.253 11.264 63.694 
4 1.539 7.694 71.388 
5 1.378 6.890 78.278 
The interpretation is based on factor loadings which are the correlations between the factor 
and the variables. Principal component factor analysis with the varimax rotation is performed 
on the variables. Variables with significant factor loadings (>0.5) for each factor are listed in 
Table 7. 
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Table 7 Results of Principal Components Analysis 
. Principal components 
Items 1 2 3 4 5 
Profitability 
EBIT/total assets 0.966 
Retained earnings/total assets 0.955 
CuiTent liabilities/total assets -0.938 
Operating income/operating assets 0.849 
Total assets 0.611 
Working capital/total assets 0.603 
PET/average cutTent liabilities 0.561 
Liquidity 
CulTent assets/tota1liabilities 0.826 
Total debt/total assets -0.809 
CuiTent ratio 0.757 
Quick assets ratio 0.698 
No-credit interval 0.663 
Market capitalisation/total debt 0.601 
Corporate governance 
Percentage of shareholdings held 
by non-executive directors 0.770 
Conservatism 
Percentage of shareholdings held by executive directors 0.755 
R&D/sales 0.750 
Gross cash flow/total debt -0.749 
Structure 
Return on shareholders funds 0.824 
Percentage of independent directors 0.750 
The results of the factor analysis show that there are five components. Factor one has seven 
variables with significant factor loadings and mainly measure profitability, with current 
liabilities/total assets measuring financial risk, total assets measuring company size and 
working capital/total assets measuring liquidity. Factor two is named liquidity because 
culTent ratio, quick assets ratio and no-credit interval measure liquidity, although cmTent 
assets/total liabilities, total debt/total assets and market capitalisation/total debt measure 
working capital, leverage and capitalisation respectively. 'Percentage of shareholdings held 
by non-executive directors', measuring corporate governance, is categorised as factor three. 
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Factor four is called conservatism because R&D expenses/sales measures conservatism, 
although two other variables measuring corporate governance and debt coverage respectively 
are also included in this factor. Factor five includes two variables: return on shareholders 
funds and 'percentage of independent directors' which measure profitability and corporate 
governance respectively. This factor is labelled 'structure'. 
5.4.3 Discriminant analysis 
As prior researchers suggested, initially one financial ratio should be selected for each of the 
factors (Meng, et al., 1984; Pinches, Mingo & Caruther, 1973). Discriminant analysis is 
employed to examine the classification ability of financial ratios and derive the discriminant 
function. There are two computational methods to derive the discriminant function: the 
simultaneous method and the stepwise method. For the simultaneous method, all independent 
variables are considered at the same time to compute the function. Unlike the simultaneous 
method, the stepwise method considers the most discriminating independent variable first and 
then pairs it with the second most discriminating independent variable. The variable that 
contributes least is removed (Leafio, 2004). Since this study tests the classification rate of 
financial ratios one by one, the simultaneous method is applied. As Table 4 shows, among 
those financial ratios consistent with priori expectations, EBIT/total interest payments and 
gross cash flow/total debt are most significantly conelated with corporate performance. 
However, there,.are 7 missing data items for EBIT/total interest payments and 9 missing data 
items for gross cash flow/total debt. To avoid the reduction of the sample size, these two 
ratios are omitted. Besides these two ratios, return on shareholders funds, no-credit interval 
and company size are also significantly conelated with corporate performance. Company size 
is employed first because it has the highest conelation. Company size is measured by total 
assets in this study and a log transformation is made to this variable to improve the normality. 
The classification results show that company size alone has a classification rate of 64.1 %. 
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Table 8 Classification Results (Company size) 
Predicted Group 
Membership 
Poor Good 
Group Performers Perfom1ers Total 
Original Count Poor Performers 25 10 35 
Good Performers 13 16 29 
% Poor Performers 
Good Performers 
71.4 
44.8 
a. 64.1% of original grouped cases correctly classified. 
38.6 
55.2 
100.0 
100.0 
Retum on shareholders funds and no-credit interval are employed next to examine whether 
they can improve the classification accuracy. The classification results indicate that retum on 
shareholders funds is not helpful while no-credit interval improves the accuracy to 70.3% 
(Table 9). Financial ratios that are not significantly correlated with corporate perfonnance are 
also tried; by adding quick assets ratio instead of no-credit interval, the classification 
accuracy is also improved to 70.3%. Since both of them measure liquidity, only one of them 
needs to be selected. The ratio which has the best combined classification ability will be 
selected. 
Table 9 Classification Results (Company size and NCI or QAR) 
Predicted Group 
Membership 
Poor Good 
Group Perfonners Perfmmers Total 
Original Count Poor Perfmmers 27 8 35 
Good Performers 11 18 29 
% Poor Perfonners 77.1 22.9 100.0 
Good Perfmmers 37.9 62.1 100.0 
a. 70.3% of original grouped cases correctly classified. 
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'Percentage of independent directors', 'percentage of shareholdings held by executive 
directors' and 'percentage of shareholdings held by non-executive directors' are used to 
represent corporate govemance. Con-elation is employed to identify which variables are 
associated with corporate performance. From Table 4, it can be seen that none of the three 
variables is significantly correlated with the perfonnance of the sample companies. Although 
there is no univariate significant association between any of the three variables and corporate 
performance, these three variables are still added to examine whether they can improve the 
classification accuracy. When company size and no-credit interval are selected, the accuracy 
is increased to 71.0% by adding 'percentage of shareholdings held by non-executive 
directors' (Table 10). Other two variables representing corporate govemance are not helpful. 
When company size and quick assets ratio are employed, the accuracy is improved to 72.6% 
by adding 'percentage of shareholdings held by executive directors' (Table 11). Therefore, 
company size, quick assets ratio and 'percentage of shareholdings held by executive 
directors' are employed as independent variables in the model. 
Table 10 Classification Results (Company size, NCI and POS-ED) 
Predicted Group 
Membership 
Poor Good 
Group Perfonners Performers Total 
Original Count Poor Performers 27 7 34 
Good Performers 11 17 28 
% Poor Perfonners 79.4 20.6 100.0 
Good Performers 39.3 60.7 100.0 
a. 71.0% of original grouped cases correctly classified. 
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Table 11 Classification Results (Company size, QAR and POS-ED) 
Predicted Group 
Membership 
Poor Good 
Group Performers Performers Total 
Original Count Poor Perfonners 28 6 34 
Good Performers 11 17 28 
% Poor Performers 82.4 17.6 100.0 
Good Performers 39.3 60.7 100.0 
a. 72.6% of original grouped cases conectly classified. 
Following Ahmed et al. (2000), ratios R&D expenses/sales and advertising expenditures/sales 
are used to measure conservatism. Among 64 sample companies, only 3 companies disclosed 
their advertising expenditures and 37 companies disclosed R&D expenses. R&D 
expenses/sales ratio is employed to measure conservatism in this study since it is disclosed by 
more companies when compared to advertising expenditures.· The number of the sample is 
therefore reduced to 37 with 27 missing data items. The sample of37 companies is small and 
the results based on the small sample may result in over fitting. However, it is worthwhile to 
examine whether the conservatism variable can improve the classification accuracy of the 
prediction model. Therefore, two prediction models are built, without and with the 
conservatism variable. The model without the conservatism variable can be used by 
decision-makers to predict corporate performance and the model with the conservatism 
variable can be considered by researchers to evaluate the conservatism variable for future 
prediction studies. 
5.5 Interpretation of results without the conservatism variable 
The results without employing conservatism are explained first in this section. After testing 
the classification ability of individual variables using discriminant analysis, company size, a 
financial ratio, and a corporate governance variable are selected to build the model. Because 
two companies did not disclose the information of shareholdings, the sample is reduced to 62 
companies (Appendix 2). 
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The purpose of the discriminant analysis is to predict corporate performance, thus the 
differences between the two groups on each of the independent variables are first examined 
by using group means. If there are no significant group differences, it is meaningless to 
undertake the analysis further. The Group Statistics (Table 12) provide means for the two 
groups on each of the independent variables. By visual inspection, it can be seen that the 
means between the two groups for company size and quick assets ratio are quite different 
while the mean difference for 'percentage of shareholdings held by executive directors' is 
comparably slight. 
Table 12 Group Statistics 
Std. Valid N (listwise) 
Group Mean Deviation Unweighted Weighted 
Poor Performers Size 7.9734 .85399 34 34.000 
QAR 1.0326 .47431 34 34.000 
POS-ED .0946 .13390 34 34.000 
Good Performers Size 7.3891 .65879 . 28 28.000 
QAR 3.1225 3.77681 28 28.000 
POS-ED .1699 .25877 28 28.000 
Total Size 7.7095 .82012 62 62.000 
QAR 1.9765 2.74496 62 62.000 
POS-ED .1286 .20191 62 62.000 
Besides the assumption of a normal distribution, which has been discussed in 5 .4.1, another 
basic assumption for discriminant analysis is that the covariance matrices are equivalent. 
Box's M tests the null hypothesis that the covariance matrices are equal between groups. 
Box's M of this study is 115.364 with F= 18.167, significant at p= .000< 0.05, as Appendix 3 
shows. Thus the covariance matrices are not equal between the two groups. However, 
discriminant analysis appears robust even when this assumption is not satisfied (EI He1111awy 
& Morr-is, 1983). 
The classification results table (Table 11) indicates that the classification rate of the sample is 
72.6%, with 9 good perfom1ers misclassified as poor performers and 8 poor perfonners 
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misclassified as good performers by the model. Type 1 errors which refer to those that are 
classified as good perfmmers by the model, when they are actually poor performers are 
17.6% (Table 11). Type 2 errors which refer to those that are classified as poor perfmmers by 
the model, when they are actually good performers are 39.3% (Table 11). 
5.6 Derivation of the model 
EI Hetmawy & Morris (1983) adopted the Fisherian approach to derive the discriminatory 
function and this approach is also followed here. Table 13 illustrates the classification 
function coefficient. 
Table 13 Classification Function Coefficient 
Group 
Good Performers Poor Perfmmers C; 
TA 12.933 13.843 -0.910 
QAR .533 .217 .316 
POS-ED 12.345 11.034 1.311 
(Constant) -50.458 -56.423 5.965 
Fisher's linear discriminant functions 
To derive a model, function coefficients of two groups are subtracted from each other. 
z = (12.933-13.843) x1 + (0.533-0.217) x2 + (12.345-11.034) x3 + (-50.458-(-56.43)) 
Z =5.965- 0.910XJ +0.316X2 + 1.311 X3 
Where Z =Discriminant score 
X1 = Total assets, measuring company size 
X2 = Quick assets ratio, measuring liquidity 
X3 = Percentage of shareholdings held by executive directors, measuring 
corporate governance 
5.965 is the constant term. 
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5.6.1 Calculation of the cut-off score 
The sample of this study has unequal observations in good and poor performers, thus the 
optimal cut-off score needs to be adjusted to correct for prior probabilities. The costs of 
misclassification errors should also be assessed to adjust the cut-off score. The costs of Type 
1 errors and Type 2 errors are determined by the users of the information. It is difficult to 
determine in this study because the model is not built for particular users. As a result, the 
costs of Type 1 errors and Type 2 errors are assumed equal in this study. Set cut-off score is 
X, according to Taffler (1982), 
where PI and P2 represent the number of failed companies and the number of non-failed 
companies and c12 and c21 represent the estimated costs of Type 1 errors and Type 2 errors. 
Since this study adopts good and poor companies instead of failed and non-failed companies, 
p1 and p2 represent the number of poor perfonners and good performers respectively. 
In this research, p1= 34, p2=28, Ct2=c2r, thus ll!!JJ:.... = 1.214, Ln(.ll!!JJ:....J = 0.194. The 
P2 C21 P2 c21 
cut-off score is 0.194. The SPSS has adjusted for prior probabilities by a constant tenn. If the 
prior probabilities of the two groups are not adjusted and equal prior probabilities are 
assumed, the constant ofthe model is as given in Table 14. The constant is 6.159, subtracting 
from each other's coefficient. The constant is 5.965 when the unequal prior probabilities are 
considered, as shown in the above derived model. The constant changes from 6.159 to 5.965, 
i.e. subtracting 0.194 adjustment of cut-off score. Since the SPSS has adjusted the classifying 
point between good performers and poor performers to a cut-off score of zero, companies 
with discriminant scores above 0 are regarded as good performers and companies with 
discriminant scores below 0 are considered as poor performers. 
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Table 14 Classification Function Coefficient (without adjusting prior probabilities) 
Good Perfonners Poor Performers 
(Constant) -50.356 -56.515 6.159 
Fisher's linear discriminant functions 
5. 7 Tests of the discriminant model 
5.7.1 Test of the statistical significance of the discriminant function 
The statistical significance of a discriminant function shows whether the observed differences 
between the two groups are greater than expected by chance (EI Hennaway & Morris, 1983). 
The F -statistics at the relevant degrees of freedom is employed to test the statistical 
significance. As Table 15 indicates, the value of Wilks' Lambda is 0.752 and the degree of 
freedom is 3. The significance of the function is 0.001 <0.05, which is highly significant. 
Table 15 Wilks' Lambda 
Test ofFunction(s) Wilks' Lambda Chi-square df Sig. 
1 .752 16.682 3 .001 
5. 7.2 The relative importance of the independent variables 
As introduced before, there are three ways to test the impmiance of the independent variables: 
standardised discriminant coefficients, the Mosteller and Wallace (1963) procedure and the 
conditional deletion method. The standardised coefficient approach does not consider the 
inter-correlations between variables. Mosteller and Wallace (1963) assess the importance of 
individual variables by the proportion of Mahalanobis's distance. The approach tests the 
relative discriminant power ofthejth variable (Rj) between the two groups (Taffler, 1982). 
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where ci is the difference in Fisher coefficients, xu is the mean of group 1 and Xi2 is the mean 
of group 2. The conditional deletion method only provides a ranking among the variables. 
Table 16 presents the relative importance of the variables using the three measures. 
Table 16 Relative Importance of Each Independent Variable 
Variables Standardised Fisher CJ(~jl-~}2) Mosteller Conditional 
Coefficient Coefficient &Wallace Deletion 
(F-value) 
TA -0.619 -0.910 0.532 41.19% 8.792 
QAR 0.710 0.316 0.660 51.16% 10.250 
POS-ED 0.231 1.311 0.099 7.65% 2.180 
1.291 100% 
In general, the quick assets ratio measuring liquidity is the most important variable and rallies 
first in all three methods. Total assets measuring company size is the second most important 
variable and 'percentage of shareholders held by executive directors', measuring corporate 
govemance is the least important variable. 
5.7.3 Test of the misclassification probability of the model 
Lachenbruch's U is the most efficient method for testing the discriminatory power of the 
models from hold-out samples. SPSS refers to this method as a "leave-one-out" approach 
(Tabachnick & Fidell, 2001). As Table 17 shows, the hold-out classification rate of the model 
is 67. 7%, with 14 good performers misclassified as poor performers and 6 poor performers 
misclassified as good perfom1ers. 
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Table 17 Hold-out Test 
Group 
Cross-validateda Count Poor Performers 
Good Perfonners 
% Poor Performers 
Good Performers 
Predicted Group 
Membership 
Poor Good 
Performers Performers 
28 6 
14 14 
82.4 17.6 
50.0 50.0 
Total 
34 
28 
100.0 
100.0 
a. Cross validation is done only for those cases in the analysis. In cross validation, 
each case is classified by the functions derived from all cases other than that case. 
b. 67.7% of cross-validated grouped cases correctly classified. 
5.8 Selection of independent variables for the model with the 
conservatism variable 
This section describes the process of the selection of independent variables for the model 
which includes the conservatism variable. Due to the lack of disclosure of R&D expenses, the 
sample size is reduced to 37 companies if the conservatism variable is employed. Among 
these 37 companies, 19 are poor performers and 18 are good performers. Data is analysed for 
the new sample to examine whether the conservatism variable is useful in predicting 
corporate perfonnance. 
5.8.1 Descriptive statistics 
Table 18 shows the descriptive statistics of all potential independent variables for the new 
sample. 
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Table 18 Descriptive Statistics (37 companies) 
Good performers Poor perfmmers Overall companies 
Variable Mean Std. Deviation Mean Std. Deviation Mean Std. Deviation 
CLITA .374 .523 .305 .117 .338 .370 
CR 4.253 4.267 1.714 .630 2.950 3.233 
NCI .339 .515 -.029 .172 .150 .418 
QAR 3.761 4.382 1.044 .448 2.366 3.326 
TD/TA .139 .186 .254 .195 .198 .197 
CA/TL 2.353 2.553 1.062 .5810 1.690 1.917 
RE/TA -4.179 13.393 -.109 .478 -2.089 9.438 
PBT/ACL -1.814 2.634 .065 .3139 -.849 2.057 
EBIT/TA -.410 .732 .008 .197 -.196 .563 
ROSF -.450 1.398 -.726 2.897 -.592 2.267 
01/0A -1.012 2.072 -.038 .568 -.512 1.560 
EBIT/TIP -23.861 45.981 2.843 9.218 -7.494 31.639 
WC/TA .238 .482 .334 .590 .287 .535 
GCF/TD -2.009 4.080 .537 .825 -.665 3.101 
MC/TD 17.162 33.672 7.234 16.844 10.874 24.305 
POID .686 .175 .707 .149 .697 .160 
POS-ED .210 .251 .084 .124 .143 .202 
POS-NED .085 .189 .033 .059 .058 .137 
RD/Sales 1.207 3.405 .013 .024 .594 2.417 
Size 7.764 1.042 7.540 .793. 7.649 .916 
5.8.2 Correlation matrix 
Table 19 shows the con-elation between all potential independent variables and corporate 
perfonnance ofthe sample of37 companies. In the new sample, EBIT/total assets, EBIT/total 
interest payments, retained earnings/total assets, current ratio, no-credit interval, operating 
income/operating assets, quick assets ratio, total debt/ total assets, gross cash flow/total debt 
and R&D expenses/sales are significantly conelated with corporate performance. 
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5.8.3 Factor analysis 
Independent variables are re-selected for the 37 companies. Factor analysis is applied to 
reduce a large number of variables to a few factors. Initial factor analysis suggests that there 
are six factors with eigenvalues greater than one and a cumulative percent of variance is 
83.243% (Table 20). 
Table 20 Results for the Extraction of 6 Component Factors 
Component Initial Eigenvalues 
Total % ofvariance Cumulative % 
1 5.541 27.705 27.705 
2 5.226 26.132 53.838 
3 2.033 10.165 64.003 
4 1.517 7.587 71.589 
5 1.323 6.615 78.205 
6 1.008 5.038 83.243 
Financial ratios with significant factor loadings (>0.5) in each factor are shown in Table 21. 
Most variables in factor one measure profitability except current liabilities/total assets and 
working capital/total assets which measure financial risk and liquidity respectively. For factor 
two, gross cash flow/total debt and EBIT/total interest payments measure debt coverage and 
debt service respectively. 'Percentage of shareholdings held by non-executive directors' 
which represents corporate govemance is also included in this factor. In terms of factor three, 
total debt/total assets, current assets/total liabilities and market capitalisation/total debt 
measure leverage, working capital and capitalisation respectively, while the other three 
financial ratios measure liquidity. R&D expenses/sales representing conservatism and 
'percentage of shareholdings. held by executive directors' representing corporate govemance 
are categorised into factor four. Factor five is named corporate govemance because 
'percentage of independent directors' represents corporate govemance, although return on 
51 
shareholders funds which measures profitability is also included in this factor. Factor six is 
company stze. 
Table 21 Results of Principal Components Analysis (37 companies) 
Principal components 
Items 1 2 3 4 5 6 
Profitability 
Retained earnings/total assets 0.965 
EBIT/total assets 0.957 
Current liabilities/total assets -0.930 
Operating income/operating assets 0.819 
Working capital/total assets 0.601 
Profit before tax/ 
average current liabilities 0.512 
Debt 
Gross cash flow/total debt 0.879 
EBIT/Total interest payments 0.877 
POS-NED -0.818 
Liquidity 
Total debt/total assets -0.826 
No credit interval 0.786 
Current ratio 0.780 
Quick assets ratio 0.750 
Current assets/total liabilities 0.692 
Market capitalisation/total debt 0.527 
Conservatism 
POS-ED 0.879 
R&D/sales 0.726 
Cmporate governance 
Return on shareholders funds 0.879 
POID 0.726 
Company size 
Total assets 0.884 
5.8.4 Selection of independent variables 
R&D expenses/sales measuring conservatism has the highest correlation with corporate 
performance, thus it is employed firstly by discriminant analysis. The classification results 
(Table 22) show that it has the accuracy of 59.5%. 
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Table 22 Classification Results (R&D/sales) 
Group 
Original Count Poor Performers 
Good Performers 
% Poor Performers 
Good Performers 
Predicted Group 
Membership 
Poor Good 
Performers Performers 
19 0 
15 3 
100.0 
83.3 
.0 
16.7 
a. 59.5% of original grouped cases correctly classified. 
Total 
19 
18 
100.0 
100.0 
For financial ratios that can be employed, current ratio, no-credit interval, quick assets ratio, 
total debt/total assets are significantly correlated with corporate performance. By adding them 
one by one, total debt/total assets is selected because it has the highest combined 
classification accuracy (70.3%), together with R&D expenses/sales {Table 23). 
Table 23 Classification Results (R&D expenses/sales and TD/TA ratio) 
Predicted Group 
Membership 
Poor Good 
Group Performers Performers Total 
Original Count Poor Performers 14· 5 19 
Good Performers 6 12 18 
% Poor Perfonners 73.7 26.3 100.0 
Good Perfom1ers 33.3 66.7 100.0 
a. 70.3% of original grouped cases correctly classified. 
Financial ratios that are not significantly correlated with corporate performance are also 
employed to test whether they can improve the classification accuracy. The classification 
results indicate that they are not helpful. 
The company size variable is not highly cmrelated with corporate performance in the new 
sample. It is added to the two selected variables by the discriminant analysis and the results 
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show that this variable is useful for the prediction, improving the accuracy to 75.7%, as Table 
24 shows. Thus company size is also employed as an independent variable. 
Table 24 Classification Results (R&D/sales, TD/TA and TA) 
Predicted Group 
Membership 
Poor Good 
Group Performers Performers Total 
Original Count Poor Performers 16 3 19 
Good Performers 6 12 18 
% Poor Performers 
Good Performers 
84.2 
33.3 
a. 7 5. 7% of original grouped cases correctly classified. 
15.8 
66.7 
100.0 
100.0 
Although the three variables representing corporate governance are still not highly con-elated 
with corporate perfonnance in the new sample, they are employed one by one to test whether 
they can improve the classification accuracy. The classification results of discriminant 
analysis show that 'percentage of share holdings held by non-executive directors' is helpful in 
predicting corporate perfmn1ance, improving the classification accuracy to 80.6% (Table 25). 
Table 25 Classification Results (R&D/sales, TD/TA, TA and POS-NED) 
Predicted Group 
Membership 
Poor Good 
Group Performers Performers Total 
Original Count Poor Performers 17 2 19 
Good Perforn1ers 5 12 17 
% Poor Performers 
Good Performers 
89.5 
29.4 
a. 80.6% of original grouped cases correctly classified. 
10.5 
70.6 
100.0 
100.0 
As Table 4 shows, the con-elation between R&D expenses/sales and total debt/total assets is 
significant (-.435) which may cause a problem with multicollinearity. However, the function 
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coefficients of variables do not change significantly before and after the addition of total 
debt/total assets, which indicates that there is not a multicollinearity problem. Thus total 
debt/total assets can be employed. Appendix 4 shows the differences of function coefficients 
before and after the addition of total debt/total assets. 
5.9 Interpretation of results with conservatism variable 
This section describes the results with the conservatism variable included. After the 
examination of the classification ability of individual variables using discriminant analysis, a 
conservatism variable, a financial ratio, company size, and a corporate govemance variable 
are selected. The sample is reduced to 36 companies because one company did not disclose 
the information relating to shareholdings among the 3 7 companies. The table of the missing 
data is shown in Appendix 2. 
The Group Statistics (Table 26) provide means of two groups for each of the independent 
variables. By visual inspection, it can be seen that the means for the two groups on R&D 
expenses/sales are quite different while the differences between means for total debt/total 
assets, company size and 'percentage of shareholdings held by executive directors' are 
comparably slight. 
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Table 26 Group Statistics (model with the conservatism variable) 
Std. Valid N (listwise) 
Group Mean Deviation Unweighted Weighted 
Poor Performers RD/Sales .0133 .02433 19 19.000 
TD/TA .2542 .19497 19 19.000 
Size 7.5399 .79229 19 19.000 
POS-NED .0333 .05856 19 19.000 
Good Performers RD/Sales 1.2778 3.49649 17 17.000 
TD/TA .1176 .16615 17 17.000 
Size 7.7917 1.06764 17 17.000 
POS-NED .0848 .18892 17 17.000 
Total RD/Sales .6104 2.44928 36 36.000 
TD/TA .1897 .19223 36 36.000 
Size 7.6588 .92745 36 36.000 
POS-NED .0576 .13697 36 36.000 
The classification results (Table 25) show that the classification accuracy of the model with 
the conservatism variable is 80.6%, with 5 good performers misclassified as poor performers 
and 2 poor perfom1ers misclassified as good company. Type 1 errors are 10.5% and Type 2 
errors are 29.4%. 
5.10 Derivation of a model with the conservatism variable 
The Fisherian approach is also applied here to derive the discriminatory function. Table 27 
shows the classification coefficients between the four independent variables and the predicted 
groups. 
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Table 27 Classification Function Coefficients (model with the conservatism 
variable) 
Group 
Good Performers Poor Performers C; 
RD/sales 1.068 0.859 0.209 
TD/TA 6.501 9.924 -3.423 
Size 9.662 9.322 0.340 
POS-NED -4.178 -6.089 1.911 
(Constant) -39.281 -36.947 -2.334 
Fisher's linear discriminant functions 
z = (1.068-0.859)) xi+ (6.501-9.924)) x2 + (9.662-9.322) x3 + (-4.178-(-6.089)) x4 
+ ((-39.281-(-36.947)) 
z = -2.334+0.209 xi -3.423 x2 +0.340 x3 + 1.911 x4 
Where X1 = R&D expenses/sales, measuring conservatism 
X2 = Total debt/total assets, measuring leverage 
X3 = Total assets, measuring company size 
X4 = Percentage of shareholdings held by non-executive directors, measuring 
cmporate governance 
-2.334 is the constant term. 
5.10.1 Calculation of the cut-off score 
In the new sample, p1= 19, p2= 17, c12= c21, thus .E!._S2_=1.118, Ln(.E!._Sl_J= 0.112. The 
P2 c2I P2 C21 
SPSS has also adjusted for prior probabilities. If equal prior probabilities are employed, the 
constant tem1 is -2.222 (-39.223-(-37.001)), as Table 28 presents. The constant changes from 
-2.222 to -2.334, with an adjustment of -0.112. -2.334 is the constant term when prior 
probabilities are computed from group size. Prior probabilities have been adjusted by the 
SPSS, therefore the cut-off score of the model is zero. 
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Table 28 Classification Function Coefficients 
Group 
Good Performers Poor Performers 
(Constant) -39.223 -37.001 -2.222 
Fisher's linear discriminant functions 
5.11 Test of the discriminant model 
5.11.1 Test of the relative importance of the independent variables 
Table 29 shows the relative importance of each independent variable in terms of three 
approaches: standardised discriminant coefficients approach, the approach proposed by 
Mosteller and Wallace (1963) and conditional deletion method. 
Table 29 Relative Importance of Each Independent Variable (model with the 
conservatism variable) 
Variables Standardised Fisher Cj~j!-~jz) Mosteller Conditional 
Coefficient Coefficient &Wallace Deletion 
(F-value) 
R&D/sales 0.523 0.209 0.264 28.85% 2.494 
TD/TA -0.651 -3.423 0.468 51.05% 5.053 
TA 0.332 0.340 0.086 9.35% 0.655 
POS-NED 0.272 1.911 0.098 10.75% 1.281 
0.916 100% 
From Table 29, it can be seen that in general, total debt/total assets measuring leverage is the 
most important variable and ranks first in the three methods. The contribution of R&D 
expenses/sales representing conservatism is also significant and ranks second in the three 
methods. Total assets and 'percentage of shareholdings held by executive directors' which 
measure company size and corporate govemance respectively are the two least important 
variables. 
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5.11.2 Test the misclassification probability of the model 
Table 30 shows that the hold-out classification rate for the model with the conservatism 
variable is 75.0%, with 6 good performers misclassified as poor performers and 3 poor 
performers misclassified as good performers. 
Table 30 Hold-out Test (model with the conservatism variable) 
Predicted Group 
Membership 
Poor Good 
Group Performers Performers 
Cross-validateda Count Poor Performers 
Good Performers 
% Poor Performers 
Good Performers 
16 
6 
84.2 
35.3 
3 
11 
15.8 
64.7 
Total 
19 
17 
100.0 
100.0 
a. Cross validation is done only for those cases in the analysis. In cross validation, 
each case is classified by the functions derived from all cases other than that case. 
b. 75.0% of cross-validated grouped cases correctly classified. 
5.12 Test of the predictive ability of the models 
The two derived models are used to evaluate their predictive ability with 2009's financial data 
since both of them are based on small sample size. The discriminant score is calculated for 
each sample company. Companies with a discriminant score higher than 0 are classified as 
good performers and companies with a discriminant score lower than 0 are classified as poor 
performers. Appendix 5 shows the predicted performance of each company. For the model 
without the conservatism variable, 13 good performers are misclassified as poor perfonners 
and 10 poor perfonners are misclassified as good performers. The classification accuracy of 
this model based on 2009 financial data is 64.1 %. For the model with the conservatism 
variable, 6 poor perfonners are misclassified as good perfom1ers and 8 good performers are 
misclassified as poor performers. The classification accuracy of the model with the 
conservatism variable is 62.2%. 
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5.13 Conclusions 
A set of fifteen financial ratios, company size, corporate governance and conservatism is used 
in the analyses. The correlation matrix indicates that some variables are highly correlated 
with corporate performance. The variables were examined for normality and the results show 
that the distribution of all variables departs from normality. However, previous studies 
indicated that the departure from normality was to be expected, and not problematic. Factor 
analysis is robust for nonnality and is chosen as a tool to reduce a large number of variables 
to a few factors. The variables are categorised into five components by factor analysis and 
ratios with factor loadings higher than 0.5 are listed. 
Discriminant analysis is then applied to test the classification ability of the variables. 
Company size has the highest correlation with corporate performance, thus it is employed 
first and the classification results show that the accuracy is 64.1 %. For financial ratios, quick 
assets ratio is selected since it has the best combined classification accuracy (70.3%), 
together with company size. In terms of the three variables which represent corporate 
governance, the classification results indicate that 'percentage of shareholdings held by 
executive directors' can improve the classification rate slightly, improving to 72.6%. 
Conservatism is measured by R&D expenses/sales ratio in this study. However, only 37 
companies disclosed their R&D expenses. Therefore, two prediction models are derived, 
without and with a conservatism variable. The model without employing a conservatism 
variable is based on 64 companies and can be used by decision-makers to predict corporate 
performance. The classification results of the model with the conservatism variable may 
constitute over fitting, but they are potentially useful for future researchers. The model 
without the conservatism variable is Z =5.965- 0.910X1 +0.316X2 + 1.311 X3. 
For the second model, R&D expenses/sales representing conservatism is selected first to 
examine its classification result because it has the highest correlation with corporate 
performance. The classification results show that 59.5% of original grouped cases are 
correctly classified when it is employed. Financial ratios are re-selected for the 37 companies 
and the results show that t.otal debt/total assets has the best combined classification ability 
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(70.3%), together with R&D expenses/sales. Company size is also useful in predicting 
corporate performance in the sample of 37 companies, improving the accuracy to 75.7%. In 
terms of three variables representing corporate governance, 'percentage of shareholdings held 
by non-executive directors' is helpful in the prediction, improving classification accuracy to 
80.6%. The conservatism variable is shown to be associated with corporate performance and 
worthy of consideration in the future research. The model with the conservatism variable is 
z = -2.334+0.209 x1 -3.423 x2 +0.340X3 +1.911 x4. 
The predictive ability of both two models is evaluated with 2009 financial data. The results 
show that the classification accuracy of the model without the conservatism variable is 64.1% 
and the accuracy of the model with the conservatism variable is 62.2%. 
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6.1 Introduction 
Chapter 6 
Hypothesis Testing 
Financial ratios, company size, corporate governance and conservatism are hypothesised to 
be associated with corporate performance. This chapter discusses the results of four 
hypotheses in this study. 
6.2 Financial ratios 
Prior business failure prediction studies indicated that financial ratios were useful in 
predicting business failure. Thus the first hypothesis is stated: Financial ratios calculated 
ji-mn corporate financial statements are useful in predicting corporate peiformance. 
Conelation matrix indicates that some financial ratios are . significantly conelated with 
corporate performance. By employing discriminant analysis to examine the classification 
ability of the variables, quick assets ratio and total debt/total assets are selected respectively 
as independent variables of the two models. Therefore, hypothesis one is accepted. 
6.3 Company size 
Many prior prediction studies have adopted matched failed and non-failed companies. They 
usually have matched company size, industty sector and financial year. However, some 
researchers (Altman, et al., 1977; Ohlson, 1980) pointed out that company size was an 
important element in business failure prediction and employed it as an independent variable 
of the model. As a result, Hypothesis 2 is stated: company size is positively associated with 
corporate pelformance and can be employed to improve the accuracy of a cmporate 
performance prediction model. Table 4 shows that the correlation between company size and 
corporate is negative (-0.327) and significant at the 0.01 level. Although company size is 
negatively associated with corporate performance which is opposite to the priori expectation, 
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the results of discriminant analysis show that it is useful in the corporate perfonnance 
prediction. Thus Hypothesis 2 cannot be accepted in its entirety. 
6.4 Corporate governance 
Prior studies (Chang, 2009; Abdullah, 2006) indicated that the characteristics of corporate 
governance are also associated with corporate perforn1ance. Therefore, Hypothesis 3 posits 
that variables representing corporate governance are positively associated with cmporate 
performance and can be used to improve the accuracy of a cmporate pelformance prediction 
model. 
This study uses three variables: 'percentage of independent directors', 'percentage of 
shareholdings held by executive directors', and 'percentage of shareholdings held by 
non-executive directors' to represent corporate governance. The con-elation between the three 
variables and corporate perfonnance is calculated and the results show that none of the three 
variables is significantly associated with corporate performance. However, the three variables 
are still examined by the discriminant analysis and the results indicate that 'percentage of 
shareholdings held by executive directors' and 'percentage of shareholdings held by 
non-executive directors' can improve the classification rate. In addition, they are positively 
correlated with corporate performance, thus Hypothesis 3 is accepted. 
6.5 Conservatism 
Managers have incentives to manipulate accounting numbers and choose accounting methods 
that can improve their interests. Garc1 'a Lara, et al., (2009) pointed out that failed companies 
showed a lesser degree of conservatism than healthy companies. Hypothesis 4 is stated: 
conservatism is positively associated with corporate peJformance and can be used to improve 
the accuracy of the prediction model. 
The Ahmed, et al., (2000) hidden reserves measure is adopted in this study to measure the 
conservatism variable. The authors used two ratios: R&D expenses/sales and advertising 
expenditures/sales as proxies for hidden reserves measure. However, only 3 companies 
disclosed their advertising expenditures and 3 7 companies disclosed their R&D expenses, 
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because the two expenses are not mandatory for disclosure in Australia. R&D expenses/sales 
ratio is employed in this study to measure conservatism since more companies disclosed it. 
As a sample of 3 7 companies is still small, the results based on this sample should be 
interpreted with caution. This study builds two prediction models, one without a conservatism 
variable and one with a conservatism variable. To test the classification results with the 
conservatism variable, financial ratios, company size variable and corporate governance 
variable are re-selected for the 37 companies. The final sample becomes 36 companies 
because one company did not disclose information relating to corporate governance. 
The con-elation matrix shows that the con-elation between R&D expenses/sales and corporate 
perfonnance is significant (0.579) and positive to corporate performance. The classification 
results indicate that the classification accuracy is 59.5% from employing this variable and 
that it adds significantly to the classificatory ability of the second model. The variable is 
worthy of consideration in future corporate performance prediction studies. Thus Hypothesis 
4 is accepted. 
6.6 Conclusions 
Among the four hypotheses, Hypothesis 1, Hypothesis 3 and Hypothesis 4 are accepted and 
Hypothesis 2 cam10t be accepted entirely. 
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Chapter 7 
Conclusions 
7.1 Introduction 
The purpose of the study is to build a model which can predict corporate performance for 
current Australian manufacturing companies. A large number of prior studies have built 
business failure prediction models with financial ratios and achieved satisfactmy outcomes. 
The financial ratios employed in this study are based on the ratios used in prior failure 
prediction studies (Altman, et al., 1977; Taffler, 1984; Castagna & Matolcsy, 1981). 
Besides financial ratios, company size, corporate governance and conservatism are employed 
as well in trying to improve the accuracy of the prediction model. A sample of 64 Australian 
manufacturing companies is selected from the Morningstar database. Among 64 companies, 
29 are good performers and 35 are poor performers. The multivariate statistical technique of 
factor analysis is used to reduce the number of variables and discriminant analysis is 
employed to build the model in this study. 
7.2 Findings of the study 
By employing, discriminant analysis, the classification results show that financial ratios, 
company size, corporate governance and conservatism are useful in predicting corporate 
performance. Two prediction models are derived. The model without the conservatism 
variable has independent variables of a financial ratio, company size and a variable 
representing corporate governance and the other model has independent variables of a 
financial ratio, company size, a variable presenting corporate governance and a conservatism 
variable. 
7.3 Discussion 
The model without a conservatism variable is built based on 64 Australian manufacturing 
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compames while the model with conservatism is derived based on 3 7 Australian 
manufacturing companies due to· the limited disclosure of 'conservatism' data. The 
classificatimnate of the first model is 72.6% and that for the second model is 80.6% based on 
original grouped cases. The hold-out accuracy of the first model is 67.7% and the second 
model has the hold-out accuracy of 7 5. 0%. Although the second model achieves higher levels 
of classification accuracy, the results may be subject to over fitting because the sample for 
this model is small. 
7.4 Limitations 
There are a number of limitations of this research. The first limitation is that the sample used 
to predict corporate performance is limited to listed companies. Annual reports of companies 
that are not listed in ASX are difficult to collect, thus are excluded from this study. Second, 
this research focus is confined to Australian companies in the manufacturing sector. The 
model might not be suitable for companies in other countries and industries. Moreover, this 
study uses a relatively small sample which means that the findings should be tested with 
caution. In addition, adoption of the Staw et al. (1983) EPS-based method for group selection 
produces a relatively poor distinction between 'good' and 'poor' performance. Finally, the 
data for the study is collected in 2008/2009, when the impact of the Global Financial Crisis 
will make them untypical. 
7.5 Implications 
The results of this study have important implications for decision-makers. Two prediction 
models are built by employing different variables. Decision-makers can use the prediction 
models to analyse a company's financial position and predict corporate perfonnance. This 
study could also have important implications for researchers. The conservatism variable is 
shown to be useful in predicting corporate perfom1ance. Researchers who are interested in 
corporate perfonnance prediction can consider this variable to improve prediction accuracy. 
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7.6 Future Research 
The financial ratios adopted in this study are based on the ratios used in three prior failure 
prediction studies: Altman, et al. (1977), Taffler (1984) and Castagna & Matolcsy (1981). The 
ratios from these three studies are employed because the three studies are well-known studies 
based on US, UK and Australian contexts respectively. Future studies can employ financial 
ratios used in more prior prediction studies to find out the ratios best predicting corporate 
performance. The sample size has been limited by being confined to Australian listed 
manufacturing companies. Future research might use larger sample size. Moreover, BPS is 
employed in this study to distinguish between good performers and poor performers. This 
distinction is not ve1y clear and thus future research employing other clearer distinctions is 
encouraged. Furthermore, conservatism is an impmiant variable to predict corporate 
performance. It is worthwhile for future research to employ it as an independent variable of a 
corporate performance prediction model. 
7.7 Conclusions 
This chapter has discussed findings, limitations and implications of this research. Moreover, 
the chapter also suggests possible future research. Overall, the results of the study have 
important implications for both decision-makers and researchers. 
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Appendices 
Appendix 1 Sample of Companies 
Company name Industry EPS EPS Increase/ Performance 
(2008} {2009} decrease 
!.Adelaide Resources -1.1 4.6 518.18% Good 
Material 
Limited 
2.Advanced Braking Consumer -0.2 -0.4 -100.00% Poor 
Technology Ltd discretionary 
3.Advanced Surgical 0.5 -2.9 -680.00% Poor 
Design & Manufacture Health Care 
Limited 
4.Anek Tambang 1.9 0.8 -57.89% Poor 
Material 
(Persero) Tbk (Pt) 
5.Antaria Limited Material -2.5 0.8 132.00% Good 
6.AtCor Medical -3.8 -1.7 55.26% Good 
Health Care 
Holdings Limited 
?.Atlas South Sea Pearl Consumer 0.6 -6.2 -1133.33% Poor 
Limited discretionary 
8.Austofix Group -18.5 -6.3 65.95% Good 
Health Care 
Limited 
9 .Autodom Limited Industrial -12.4 2.3 118.55% Good 
IO.AWH Corporation Consumer -1 -0.3 70.00% Good 
Limited Staples 
ll.Berklee Limited Consumer 0.2 13.0 6400% Good 
discretionary 
12.Beyond Sportswear Consumer 1.8 -0.2 -111.11% Poor 
73 
International Limited discretionary 
13.Bisalloy Steel Group -61.3 -3 95.11% Good 
Industrial 
Limited 
14.BlueScope Steel 63.9 6 -90.61% Poor 
Material 
Limited 
15.Brand New Vintmge Consumer 0.3 0.1 -66.7% Poor 
Lim ted Staples 
16.Buderim Ginger Consumer 6.5 -4.2 -164.62% Poor 
Limited Staples 
17.Capral Limited Material -381 -27.5 92.78% Good 
18.Cellestis Limited Health Care 2.3 8.4 265.22% Good 
19.China West 1.7 4 135.29% Good 
International Holdings Material 
LTD 
20.CMI Limited Industrial -73.6 -4.4 94.02% Good 
21.Codan Limited Information 1.3 7.4 469.23% Good 
Technology 
22. Compumedics 0.5 1.7 240.00% Good 
Health Care 
Limited 
23. Covently Group 18.7 -0.5 -102.67% Poor 
Industrial 
Limited 
24.DataDot Technology Consumer 0.4 -1.7 -525.00% Poor 
Limited discretionary 
25 .Dexion Limited Industrial 11.8 3.2 -72.88% Poor 
26.Ellex Medical 7.4 -0.3 -104.05% Poor 
Health Care 
Lasers Limited 
27.Fmm Pride Foods Consumer 6.1 2 -67.21% Poor 
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Limited Staples 
28.Fisher & Paykel 15.2 6.7 -55.92% Poor 
Consumer 
Appliances Holdings 
discretionary 
Limited 
29 .Frankland River Consumer -15.2 -3.8 75.00% Good 
Olive company Limited Staples 
30.Gale Pacific Limited Consumer 1.6 -5 -412.50% Poor 
discretionary 
31.Ganatt's Limited Consumer 19 4.3 -77.30% Poor 
discretionary 
32.Imdex Limited Material 16.4 6.2 -62.20% Poor 
33.Incitec Pivot 54.7 22.6 -58.68% Poor 
Material 
Limited 
34.ITL Limited Health Care 1.1 -0.1 -109.09% Poor 
35.James Hardie 45.6 -21.4 -146.93% Poor 
Material 
Industries SE 
36.Lazco Limited Industrial -1.2 -19 -1483.33% Poor 
36.Lemame 33.1 88.2 166.47% Good 
Industrial 
Corporation Limited 
38.Maryborough Sugar Consumer -22.3 -1.7 92.38% Good 
Factmy Limited Staples 
39.Maxitrans Industries 9.4 3 -68.09% Poor 
Industrial 
Limited 
40.Mesbon China Consumer 0.45 2.04 353.33% Good 
Nylon Limited discretionmy 
41.Nuplex Industries 79.4 36 -53.40% Poor 
Material 
Limited 
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42.NuSep Ltd Health Care -557 -126 77.38% Good 
43.0riental 0.3 -0.6 -300.00% Poor 
Technologies · Industrial 
Investment Limited 
44.Paperlinx Limited Material 9.1 -132.9 -1560.44% Poor 
45 .Phosphagenics -14.21 -1.26 91.13% Good 
Health Care 
Limited 
46.Probiomics Limited Health Care -0.8 -0.1 87.50% Good 
4 7. Quantum Energy Consumer -0.8 3 475.00% Good 
Limited discretionary 
48.Refresh group Consumer -0.2 -1.1 -450.00% Poor 
Limited Staples 
49 .Ridley corporation Consumer 8.6 -10.6 -223.26% Poor 
Limited Staples 
50.SciGen Limited Health Care -2.1 -7.8 -271.43% Poor 
5l.SDI Limited Health Care 0.9 2.6 188.89% Good 
52.Sirtex Medical 
Limited Health Care 2.2 26 1081.82% Good 
53.Sterling Biofuels 
International Limited Energy -19.1 -7.7 59.69% Good 
54.Style Limited Industrial -7.4 -13.1 -77.03% Poor 
55. TMA Group of 0.06 0.25 316.67% Good 
Material 
Companies Limited 
56.TSV Holdings Information 2.2 -9.6 -536.36% Poor 
Limited Teclmology 
57.TWT Group Limited Consumer 12.6 -6.2 -149.21% Poor 
discretiona1y 
58. UnderCoverWear Consumer 7.6 3.4 -55.26% Poor 
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Limited discretionary 
59.Universal -7.6 0.9 111.84% Good 
Health Care 
Biosensors, 111c. 
60.USCOM Ltd Health Care -5.7 -2.8 50.87% Good 
6l.Vmoto Limited Consumer -1.9 -3.6 -89.48% Poor 
discretiona1y 
62. Wannambool 55.1 -50.2 -191.11% Poor 
Consumer 
Cheese and Butter 
Staples 
Factory 
63.Waterco Limited Consumer -12.9 8.1 162.79% Good 
discretionmy 
64.Watty Limited Material 13.7 1.8 -86.86% Poor 
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Appendix 2 Missing Data 
Missing data for the model without the conservatism variable 
Unweighted Cases N Percent 
Valid 62 96.9 
Excluded Missing or out-of-range 0 .0 
group codes 
At least one missing 12 18.8 
discriminating variable 
Both missing or 0 .0 
out-of-range group 
codes and at least one 
missing discriminating 
variable 
Total 2 3.1 
Total 64 100.0 
Missing data (model with conservatism variable) 
Unweighted Cases N Percent 
Valid 36 97.3 
Excluded Missing or out-of-range 0 .0 
group codes 
At least one missing 1 2.7 
discriminating variable 
Both missing or 0 .0 
out-of-range group 
codes and at least one 
missing discriminating 
variable 
Total 1 2.7 
Total 37 100.0 
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Appendix · 3 Tests of Null Hypothesis of Equal Population Covariance 
Metrics 
Box'sM 115.364 
F Approx. 18.167 
dfl 6 
df2 23519.800 
Sig. .000 
Tests null hypothesis of equal population covariance matrices. 
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Appendix 4 Differences of Function Coefficients 
Standardised Canonical Discriminant Function Coefficients 
Function 
R&D/Sales 
TA 
POS-NED 
1 
.829 
.458 
.474 
Standardised Canonical Discriminant Function Coefficients 
Function 
RD/Sales 
TD/TA 
Size 
POS-NED 
1 
.523 
-.651 
.332 
.272 
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Appendix 5 Predicted Performance of the Two Models 
Actual Modell Model2 
Company name Industry performance predict predict 
!.Adelaide Resources Good Good 
Material 
Limited 
2.Advanced Braking Consumer Poor Good 
Teclmology Ltd discretionary 
3 .Advanced Surgical Poor Good Poor 
Design & Manufacture Health Care 
Limited 
4.Anek Tambang Poor Poor 
Material 
(Persero) Tbk (Pt) 
5 .Antaria Limited Material Good Good Good 
6.AtCor Medical Good Good Good 
Health Care 
Holdings Limited 
7 .Atlas South Sea Pearl Consumer Poor Poor Poor 
Limited discretionary 
8.Austofix Group Good Good Good 
Health Care 
Limited 
9 .Autodom Limited Industrial Good Poor 
IO.AWH Corporation Consumer Good Good 
Limited Staples 
ll.Berklee Limited Consumer Good Good 
discretionaty 
12.Beyond Spmiswear Consumer Poor Poor 
International Limited discretionmy 
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13.Bisalloy Steel Group Good Poor 
Industrial 
Limited 
14.BlueScope Steel Poor Poor Good 
Material 
Limited 
15 .Brand New Vintmge Consumer 
Lim ted Staples Poor Poor 
16.Buderim Ginger Consumer Poor Poor Poor 
Limited Staples 
17.Capral Limited Material Good Poor 
18. Cellestis Limited Health Care Good Good Good 
19.China West Good Poor 
International Holdings Material 
LTD 
20.CMI Limited Industrial Good . Poor Good 
21.Codan Limited Infom1ation Good Poor 
Technology 
22. Compumedics Good Poor Poor 
Health CarE 
Limited 
23. Coventry Group Poor Poor 
Industrial 
Limited 
24.DataDot Technology Consumer Poor Good Poor 
Limited discretionary 
25.Dexion Limited Industrial Poor Poor Poor 
26.Ellex Medical Poor Poor Poor 
Health Care 
Lasers Limited 
27.Fann Pride Foods Consumer Poor Poor 
Limited Staples 
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28.Fisher & Paykel Poor Good Poor 
Consumer 
Appliances Holdings 
discretionary 
Limited 
29 .Frankland River Consumer Good Poor 
Olive company Limited Staples 
30.Gale Pacific Limited Consumer Poor Poor Poor 
discretionary 
3l.Ganatt's Limited Consumer Poor Good 
discretionary 
32.Imdex Limited Material Poor Poor 
33.Incitec Pivot Poor Poor 
Material 
Limited 
34.ITL Limited Health Care Poor Poor 
35.James Hardie Poor Poor Good 
Material 
Industries SE 
36.Lazco Limited Industrial Poor Good Poor 
36.Lemame Good Good 
Industrial 
Corporation Limited 
38.Maryborough Sugar Consumer Good Poor Poor 
Factory Limited Staples 
39 .Maxi trans Industries Poor Poor Good 
Industrial 
Limited 
40.Mesbon China Consumer Good Poor Poor 
Nylon Limited discretionaty 
4l.Nuplex Industries Poor Poor 
Material 
Limited 
42.NuSep Ltd Health Care Good Poor Poor 
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43.0riental Poor Poor 
Technologies Industrial· 
Investment Limited 
44.Paperlinx Limited Material Poor Poor Good 
45 .Phosphagenics Good Good Good 
Health Care 
Limited 
46.Probiomics Limited Health Care Good Poor Good 
4 7. Quantum Energy Consumer Good Good Good 
Limited discretionary 
48.Refresh group Consumer Poor Good 
Limited Staples 
49 .Ridley corporation Consumer Poor Poor Good 
Limited Staples 
50.SciGen Limited Health Care Poor Poor Poor 
5l.SDI Limited Health Care Good Good Poor 
52.Sirtex Medical 
Limited Health Care Good Good Good 
53.Sterling Biofuels 
Intemational Limited Energy Good Good 
54.Style Limited Industrial Poor Poor 
55.TMA Group of Good Good Poor 
Material 
Companies Limited 
56.TSV Holdings Information Poor Poor Good 
Limited Technology 
57.TWT Group Limited Consumer Poor Good 
discretionaty 
58.UnderCoverWear Consumer Poor Good 
Limited discretionmy 
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59.Universal Good Good Good 
Health Care 
Biosensors, Inc. 
60.USCOM Ltd Health Care Good Good Poor 
61.Vmoto Limited Consumer Poor Good Poor 
discretionmy 
62.Wan~1ambool Poor Poor Poor 
Consumer 
Cheese and Butter 
Staples 
Factory 
63.Waterco Limited Consumer Good Poor Poor 
discretionmy 
64.Watty Limited Material Poor Poor Poor 
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